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Appendix A 



Andros Development Statement 



By Tom Taylor 
Andros Island Coordinator 



INTERNATIONAL FIELD STUDIES 



Proposition for Development on 
Andros Island, Bahamas 

This paper will attempt to describe the proposed operations o£ International 
Field Studies on Andros Island, Bahamas, with regards to its future developement 
and status of the facilities located at Blanket Sound and those which may be located 
elsewhere on Andros Island. Of primary consideration are the following : 
I) Financial Support for the Programs ; II) Proposed Building Projects and Improve - 
ment of Existing .Facilities ; and III) Cooperation with the Bahamian Government . 

I) Financial Support for the Programs : 

The programs on Andros Island are designed to be supported primarily from 
the fees paid by the students enrolled in the programs; however, additional funds 
will be obtained whereever possible from Federal Projects and various scientific 
and/or educational foundations who may cooperate with International Field Studies 
from time to time in order to increase the facilitation of achieving covnmon goals. 

In the short run perspective. International Field Studies is planning for 
twenty student groups to utilize the campsites on Andros Island between July 1, 19V3 
and June 30, 1974. Each group will run on an average budget of between $3, 000 
and $4, 000. Approximately half of this $um is expended in transporting the students 
to and from the Island and for insurance in the United States. The remainder of the 
budget is used for the purchase of food, the payment of Bahamian customs duty, 
head tax, insurances and licenses, and for the rental fees of the equipment (including 
boats, trucks, diving equipment, etc. ), and for gasoline and oil. 

II) Proposed Building Projects and Improvement of the Existing Facilities: 

For the coming year. International Field Studies sees four major projects which 
will begin to improve the facilities at the Blanket Sound Site. These are 1) 
Construction of a dock; 2) Erection of a metal storage shed; 3) Construction of fresh 
(potable) water facilities; and 4) The purchase of additional program equipment. 
The total estimated cost of these projects will be appromimately $5, OOO. 

1) The construction of the dock will make easier the use and maintenance of 
the boats. This dock is to be built of wood and concrete at the end of the rocky point 
extending into Blanket Sound immediately south of the Old School House. The 
estimated cost of this project is $500. * 

2) A small, metal storage shed, measuring 10 feet by 10 feet will be erected for 
the storage of tools, automotive and boat parts, and various other equipment. 
Movement of this material from the School House will permit greater and easier use 
of the School House for educational and other purposes. The metal walls and roof for 
this building have been transported to Andros Island, and the project y^t requires the 
construction of a concrete foundation for the building at a cost of approximately $100. 

3) The need for potable, freshwater is a critical one at the Blanket Sound Site 
for drinking and washing purposes. Present plans call for the digging of a well to the 
west of the main road to Fresh Creek, the erection of a windmill to supply a holding 
tank, and the laying of plastic tubing to carry fresh water across the tidal pond to the 
campsite. The estimated cost of this would be approximately $1,400. 
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4) The need for additional equipment has been demonstrated, and hence 
International Field Studies is planning to purchase a 25 foot sloop from Mr. Irving 
Mizsit of Staniard Creek and to purchase 10 to 15 additional complete sets of SCUBA 
diving equipment. The cost of the boat is $800. and the SCUBA equipment will cost 
approximately $2, 200, 

The building and improvement projects are estimated to cost $2, 000, while the 
expenditure for program equipment will approach $3, 000, bringing the investment at 
the Blanket Sound Site to $5, 000 for the year beginning July 1. 1973 and ending June 
30, 1974. 

Besides thses definitive projects. International Field Studies also will negotiate 
for the donation by the Owens-Illinois Corporation of several port-a-camp structures 
and other equipment to supplement our present facilities. International Field Studies 
will furthermore explore the possibilities of establishing and developing additional 
campsites near the Andros Reef Inn at Stafford Creek and near the Andros Beach 
Hotel at Nicolls Town. International Field Studies will check into the pros and cons 
of purchasing a propane-operated freezer to assist in the preservation of food, 
particularly fish and bread. 

Ill) Cooperation with the Bahamian Government 

International Field Studies desires to re-charter in the Bahamas as a Bahamian 
Corporation with the understanding that upon the dissolution of International Field 
Studies all equipment and holdings of International Field Studies in the Bahamas 
would revert to the possession of the p'-*ople of the Bahamas, excepting that which 
would be required for the payment of all outstanding debts accrued against International 
Field Studies beforfedis solution. 

International Field Studies proposes the formation of a Board of Advisors to be 
comprised of four Bahamians and three Americans whose duty will be to meet once a 
year at the discretion of the members to review, to analyze, and to propose mod- 
ifications for the programs carried out at the International Field Studies^ campsites. 
This Board will also audit and review the fiscal budget of the programs carried out. 
The members of the board would consist of one representive each from the Ministry 
of External Affairs, the Ministry of Education, and the Ministry of Fisheries and 
Game; the Commissioner for the District in which the particular International Field 
Studies* Site is located (in the case of the Blanket Sound Site, this would be the 
Commissioner of Fresh Creek); the Director of the U.S. Federally funded research 
project on Andros Island; one representive from International Field Studies' main 
office; and the Director of the particular Field Station on Andros. 

In concise form, this paper has been prepared to outline the present proposals 
for the development and/or improvement of the field stations on Andros Island by 
International Field Studies with regard to financial support, building projects, 
and governmental associations. 

I 
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Appendix B 



Andros Accounting Procedure 
(Working Form> 



By Barbara White 
Financial Coordinator, IFS Main Office 



ANDROS ISLAND, BAHAMAS TRIP EXPENSE ACCOUNT 

Dates Camping Site 

Educational Organization 

Trip Leaders: ? ] 



TRIP INCOME 

# of Regular Paying People X trip cost = 

# of People With Discounts X Adjusted Trip Cost - 

# of People Going -Not Paying = 

Total Number of People On The Trip 

Total Amount of Money Taken in for this Trip = 

TRIP EXPENSES 

Number of Vans ^X . 20/mile (15 pass. ) X # of Miles = ** 

X . l6/mile (12 pass. ) X# of Miles = 

Additional Vehicular Rental (Not necessarily I,F.S.) 

# Rental X Rental Rate X # of Miles = 



Gasoline Charges on a Non-IFS Vehicle with IFS Credit Card 



~ •T* '|> 

Trucks on the Island: # Used X $10/day X# of Days Used = 

Truck Gasoline (Paid by Cawsh) = 

Boat Gasoline (Paid by Cash) = 

Gasoline (From I. F.S. Tank) ' = 

IFS Boat Rental: With a Captain Provided $50/day X # of Days = 

Without a Captain $35/day X # of Days = '^-^ 

Other Boat Rentals: 

Andros Reef Inn: Large Boat With a Captain $50/day X #of Days = * 

Large Boat Without a Captain $35/day X#of Days = ^* 

Other Rentals: Rental Rate X Days Used = ^* 

Rental Rate X Days Used = » 

Campsite Rental: (Payable to Andros Reef Inn 

Blanket Sound Site: $1 /person/day X # of People X # of Days_ = 

Andros Reef Inn Site: . 50/person/day X # of People X # of Days = * 

Ajidros Reef Inn Equipment Rental: .50/person/day X # of Days = 

SCUBA Equipment Rental: 

IFS Units: $1 /person/dive X total # of Dives Taken = 

IFS Safety Vests: $l/Trip X # of Vests UsecS ^X # of Days ^ = 

Andros Reef Inn: 

Tank and Backpack: $1. 50/day X #of Units X Days Used = * 

Regulators: $1. 50/day X # of Units X Days Used = ^ 
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Air: Andros Reef Inn: $l/fill (72 cu. Ft. ) X # of Fills 

Small Hope Bay: $1. 05 /fill (72 cu. ft. ) X # of Fills 



Water for Blanket Sound Site: $5 /week 

Propane; $5 /small tank or $17/ large tank (Buy only when riee.ded) 

Food: The average charge is $3 /day 
Food On The Road 

1. Restaurant: Average cost is higher, usually $4. 50/person/ 
three meals Total cost of Restaur a ntFood 

2. Fixed Along The Road: $3 /person/day 
Food Taken to Andros (Purchased in U. S. ) 

Duty on Food Brought To Andros Island (Figure Roughly 30%) 
Food Purchased on Andros Island, 



Airfare: $35/person/roundtrip X #of People 

Additional Air Freight Costs (Overweight) 

Head Tax upon leaving the Bahamas $3 /person X # of People 

Airport Parking 

Tolls 



Insurance: . 35/person/day X # of Persons 



X # of Days 



Leader Fees : 
Name 



Salary 



Name 
Name 
Name 



Overnight Expenses: 

Place Stayed 

Place Stayed 

Place Stayed 

Place Stayed 



Salary_ 

Salary 

Salary 



Total salaries paid 



Rate 
Rate" 
'Rate" 
Rate 



Total Charges for Overnights 



Miscellaneous Expenses: 

ITEM 



COST 



Any items over $10 must have prior approval by IFS. 

Total Miscellaneous Expenses 

SUBTOTAL 

International Field Studies Administrajion Cost 7% of the subtotal 

O 

ERjC TOTAL 



CASH TAKEN ON THE TRIP 
TOTAL EXPENSES ON THE TRIP 
CASH LEFT OVER 

ADJUSTMENTS 

1. PERSONNEL EXPENDITURES 

2. EQUIPMENT DAMAGE COSTS 

TOTAL AMOUNT TAKEN IN FOR THE TRIP 
TOTAL AMOUNT SPENT FOR THE I'KiJr' 
MONEY LEFT OVER 
REFUND 



* Money needed as cash 
** Money paid to IFS 
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Current Banking Statement 



By Phil Gordon 
Branch Manager, Ohio National Bank. 



THE OHIO NATIONAL BANK OF COLUMBUS 

Columbus, Ohio 



BccdiwoW Office 
45M) North High Street 
Colujzibus. Ohio 43214 



^gust 7, 1973 



Ministry of Education 
Bahamian Government 
Nassau, Providence Island 

Dear Sir: 

We wish to highly recoTnmend to the orfr^nization International 
Field Studies, Capital University, Columbus, ^hio. 

They have banked with us since Narch 1970 and have maintained 
a very satisfactory checkinc^ account. Vfe have never had an occasion 
to rettim a check for non sufficent funds. 

We have at various times made then loans to purchase equipment 
and payment has been made promptly. 

We are also well aquainted with the principals and they are 
highly regarded people in the community a) d all are in the field of 
education. 

If there shoul:? be any futher information you desire, please 
contact the undersigned. 




Very truly yours. 



Philip>^ 
Manager 



PSG/ml 
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Appendix D 



Existing Diving Regulations 
& 

Training Program Report 



By Pete Wolfinger 
Diving Coordinator, IFS 



SCUBA DIVING AT ANDROS 



These general regulations apply to all persons when skin or SCUBA diving under 
the auspices of International Field Studies. They apply whether diving form a 
boat or from shore. 

A. Any person may engage in SCUBA diving who is currently certified for such 
depth. 

B. Divers shall be divided into three classes: 1. Skindiver 

2* Qualified Diver 
3, Certified Diver 

Skin Divers will be given training in the use of fins, mask, and snorkel, and 
should not attempt to skin dive until properly checked out. 

Qualified Divers* SCUBA lessons shall given on Andros to anyone whose 
swimming ability meets with the instructor's requirements. Qualified df.vers 
will be the title given to persons completing these lessons, and they are not 
to dive over 30 feet. 

Certified Divers must have taken lessons before arriving at Andros and carry 
a certification card from a recommended national certifying group, (NAUI, 
YMCA, PADI or equivalent^ They may dive to 130 feet, and are entitled to dive 
deeper only with the approval of the dive master. 

C. No person shall dive alone. 

D. When diving from the boat and away from shore, all persons shall wear a 
flotation device (life vest) and carry a snorkel (irregardless of whether they 
are wearing an e;cposure suit) 

E. No decompression dives shall be made by I.F.S. divers 

RECOMMENDED EQUIPMENT 

1. fins 

2. mask 

3. Snorkel 

4. regulator (if you have one, but they are available) 

5. flotation device (limited number available) 

6. depth guage 

7. knife 

8. wet suit (October to March) 

9. white shirt, or other protective garment (April to September) 

10. 'jgloves (cotten) 

11. goody bag or something used for collection 



Peter J\ Uolf in^ or '^'^k 



\ 



Introduction i 



Teaching 
Experience t 



Diving 
Sxperlcnce : 



Peter J. VJolfin^^er Is co-oimer of tY o Dive Shop, 
Primary duties are that of SCUBA ins;., ct' on, 
Curriculum Dl"^ector, and Equipment Counselor, 
Included In this is the tr^inlniz: of all assistant 
instructors,, and the chief writer of the Instructor's 
Manual for The^Kld Ohio School of Unri-erwater 
Techniques . 

Four years as certified Leader-Examiner for the YMCA, 
Four years as certified W.A.S.D.S, InstrMctor, 
Four yeal'S as certified OCSSI Instructor. 
One year certlTl^d SDI Instructor for t^t.a.S.D.S, 

Staff Lecturer of Mid Ohio School of Und-^rvrater 
Technlquss , 

SDI in cliarc^e of r.ll advanced open x>rater instruction. 

Certified reorulator repair for all major br'^nds. 

Course director of Mid Oh^'o School of Underwater 
Techniques « 

Five years of riiving inst3:uction with The Pro Dive 
Shop, 

Seven years of sport diving including both salt and 
fresh T-iater experience. 

Two years exp'=^rience in underwater photo^rraphy • 

Commericial tra^.n^.n/^ in lifht s;--lvage and und^.rwater 
dredfring. 

Group leader and Zt^re Master, for diving tnurs. 



^1 
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I. Materials Needed for Class Roomi 



A. Brief Case, Text Book Safe Scuba 

B. Chalk and Eraser 

C. Three types Vests 
Dt Mask 

E. Weight Belt ^ 

INTRODUCTION « 

At Establish Contact 

B. Create Interest 

C, Value to Student 

D» Overview (Notes, questions, reference reallnff:) 

CII, PRiSSENTATION I 
A, Skin Diving 

1 . Water Pressure 

2# Atmospheric Pressure 
^ ~^ 3# Boyles Lawt 

If the Temperature Is kept constant, the Volume of a 

gas will vary Inversely as the pressure while the Density 

will vary directly as the pressure. 

Body Incompressable, Pressure transTPltted fr eely throughout body. 
5? Air Spaces 

a. Lungs and Airways 

b. Inner Ear 
c» Sinuses 

d* Stomach and Intestines 

e. Air Spaces applies 

6m Squeezes 

a» Lung 

b. Ear Saueeze (Pg.l4) Ear P1up;s 

1. ) Hold Nose and Blow 

2. ) Jaw Wlicctllng 

3. ) Yavmlng 

' k.) Chewing tiouth Piece 

Cm Sinuses 
^ d. Mask - Goggles 
e# Other Squeezes 

1, Stomach and Intestines 
Q ^2, Tooth 
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?• Hyperventalatlorr 



8. Vest explan?itlon 

a« Archmedes Principle 

b. Weight Belt - Quick release 

c. Breath Control 



r . APPLICATION! 

A, How much does pressure Increase oer foot of descent? 1/2 lb# 

B« Atmospheric pressure is R;enerated by the weight of air surrounding 
the earth • What Is this nre^^sure? 15 psla 

C. The total pressure on a diver is the sum of what two pressures? 
Attnosnherlo pressure and water pressure • 

D« How many tee^t must we descend In the ^^ater to accomplish one 
atmosphere of pressure? 33 ft. 

E. The human body Is basically incompressible. True False 

P. According to Boyle •s Law, If the pressure Is doubled, the volume is 
reduced to 1/2 . 

G. Name as many of the air spaces In the body as you can that ar^? 
affected by pressure on descent. Lunpcs , gars^ Sinus, Stomach . Intestines , 
and Mask . ^ 

H. Name two vrays lung squeeze could be a problem. Below 99^ and 
Exhallnp; at depth s 

I* Name the two main problems Involved in an ear rupture. 
Infection and Vertlpo . 

J. If you have trouble equalizing the pressure in your ea^St you should 
wear ear plugs . True False 

k. The chief symptom of sinus saueeze is pain . 

Lft Mark sq-:eeze is equalized by exhaling: Into the mask v?ith your nose . 

M. Hyperventilation lowers the C02 level in your lungs. 

N. The best way to extend your breath holding time is to develop pcood 
skindlvinpt techniques . 

0. Vests are used in diving to serve what two purposes? 
1 . Surface Resting and Survival 
Z. Bouyancy: Control 

P. The floating power or positive bouyancy of a safety vest is 14 to 16 lbs . ■ 
of a B#C» is 24-26 lbs . 

y, SUMMAHYi 

i ■ ■ . • ' 

While free diving, most problems are generated by pressure. This 
pressure reacts on the air spaces in the body or air spaces anplied to 
1 the body. If all spaces are equalized so that no pressure differential 
PP^^axistiS, we don't have any problems. Divers with a arood background of 
tK^inowledge will have little or no problem In taking care of these soueezes* 



The proper use and core of a Spfety Vest or B.C. Is also very Important 
whether It be for Surface Resting or Bouyancy Control, Develop ffood 
techniques and habits In sklndivlng and know your limitations. 



.iSTi 

This material will be Included In the final test. 



REPiiaElMC£.S I 

Safe Scuba pages 1-30, 36» 5^, 55, 

iiocIGNMENTt 

Safe Scuba pages 50-51^ 3^, 35, 62-82, 

See you In the poolj (Give directions) 



^OOL .SION #1 continued p^j.j^e 2 

MASK and EAR CLEABING 

1, Instructor explain both (Pinter wells, purre valve) 

2. Instructor Demonstrate 

Jo Work Individually v?lth each student. (Keep them moving) 

P. VEST USE 

1, At this time Instructor deironstrate only. 

Demonstrate all three types of vest (Dacor, Scubapro, B,C«) 

G. PhACTICE SESSION 

1« Spilt Into four groups, help each one Individually with problems* 
Use strong people to help slo^rer ones. 

H* AS^IGNhENT 



1« Bring sweat shirt to wear under tank harness,, Be sure and bring 
mask I fins, snorkel, and arm bands* (See you next Sunday) 



xltlei Medical Aspects ^ and Tank Safety 

aterlalst 

!• Tank with Back Pak 

2. 2 Regulators • Single and Double hose 

3. Spare "0^* Ring 

4. Chalk and Eraser 

5. Regulator Posters 



INTRODUCTION I 

1. Establlch Contact 

2. Create Interest 
J. Value to Student 

if. Overview (Tv70 Distant Parts) 



PREcSSNTaTIONi 

4» Tank Safety ttttd AescfabXy Pr^^oiJuree 

1. Scuba Tank 

a. Explain Volume (2250=65 cu. ft.) 

b. Never Leave ^ Tank Standing Unattended ^ 

2. The iiiiGULATOR 

a« Diagram (On bl'^ckboard) 

b. Air = T2 Surrounding Pressure 

3* Coupling The Two Together (Slne^le and Double Hose) 

a. Checking Regulator (Check 1 and 2) 

b. Disassembly Proceedures 

c. Maintenance (Brief description) 

. k. Back Pack 

a. Harness and Quick Release 

B. Embolism and Treatment 

1. Air ss To Surrounding Pre'^sure 

2. Review Boyle's Law (Blackboard) 

J. Boyle's Law in Reverse (Page 32? S.S.) 
4« Overpressurlzatlon of the Lungs 
^ EmhollBm (And associated diseases Pg# 35 S.S.) 
6. Treatment (Chamber) 
?• Symptoms and First Aid for Embolism 



ROOM £2 continued 



Pare 2 



Conditioned Reflex( (Habits) i 
It Examples of Reflexes 
a« Walkln? Running 

b. Playing ?4usical Instrurrent and Marching 

c. Playing Sports (Basketball, Boxing) 
d# Driving a Car 

2« Training Reflexes 

a« Practice and Repetition 

3# Subconscious Body Guards 
a» Safety is Automatic 

Dt Breathing; Correctly s 

!• Never Hold Your Breath VJhile Using SCUBA 

Z. Breatteall the Time (When you^re not inhaling, you^re exhaling) 
3» Exhale while Ascending 



i^. Stop , Think . Qet Control , Go (Pg. 37 S.S.) 



^PLICATIONS 

!• When a standard Scuba tank is filled to it's working pressure of 
2250, it has about 6^ cu. ft. of air# 

2* In the Interest of safety, the position of a tank when not attended 
should be laying down. 

3« Before going into the water, your regulator should be checked. 

First to see if it's going to Leak Water and second, to see if it's 
going to Breath Air. 

VJhen removing the regulator frou^ the tank, make sure to release or 
purge the air from the first st^ge. 

5« The waist strap on a back pack should have a quick rele-^se buckle , 
the same as the ^'^eight belt# 

6# The regulators used in sport diving are designed to deliver pressure 
equal to surrounding or the depth of the dive at all tlTnes ^ 

?• The one thing you should never do while breathinr with Scuba is 
Hold Your Breath . 

8« Holding your breath and corpincr up in the water could cause an 
i Air Embolism. 



9. 



The treatment for Air Embolism is Recompression^ 
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10. 




^^Q^^ continued Pafce 3 

11 • Your best orotection acralnst lung accidents Is Brepthe all the 
tlme > Exhale while ascending . 

12. If you should encounter an unusual situation, you should thlnki 
Stop , Thlnk » Get Control . G^. 

The demand regulator truly balances the air pressure In the Inr^s with 
**he surrounding TDressure. This balancing takes '^lace every tlire you take 

breath* It vjlll at all times be e''ual to ambient nre!^*=5ure regardless of 
whether you are at 2* or 200* . Upon accent, air must be rele sed In 
''proportion to the decreasing: pressure. Breathe all the ti^ne, ITien you're 

ot lnhallnf5, you're exh-^llnpr. Develop good subconscious bodyguards and 
ohen safety Is automatic. 

.£?j:itilMCiiS » Safe Scuba panres 62-82. 

'ESTi This material will be covered In the final test. 

iiSIGNMENTj Safe Scuba pates 38-^1-7 

^ y 

'INAL NOTiii 

1. Buddy System Today 

2. Assign Buddies 

3. Asslfcn Group #1 and 2 to Instructors. 
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POOL Si^SION #2 



G roup #1 

At Dressing and Undressing the Tank 

!• Regulator Checks 
2» Harness Adjustment 

B. First Check with Scuba (Shallow end) 

1. Putting the Tank on • ' 

a. In the l/ater (Shallow) 

b. On the Deck (Buddy Help) 

C« Group In circle, Sit down, and Breathe 

1. Breathe all the Time 

D. Group Surface (P^iCk out People who are not bre Tthlng coT-rectly) 
1» Explain Regulator Clearing (2 ways) 

2. Submerc;e and do Exercises one at a time (Watch Breathing) 
Group Surface 

1. Explain Buddy Breathing 

2. Assign Buddies 

3» Subiner<2:e and Buddy Breathe 
Watch for Bubbling 

P. Group Surface 

1 « Review Ear Clearing 

2. Take entire Group to Deep End 

3. Clear Regulator, Clear Mask (35 min. time limit) 



Groug £2 

A. Review Skin Diving Skills 

' !• Each Student Demonstrate 

a. Flutter and Dolphin Kick 

b. Surface Dives - Ear Clearing 

c. Snorkel Bre^'^thing 

d. Mask Clearing 

' e • Head Up , Hand Up 

(Pill in for 1st group snorkel, buddy breathing) 35 min. 



Alternate Groups 

Instructor's Kotei 

Be sure to take notes on individual problems. 

Use arm band numb'^rs for Identification. 
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•:LA^S room #1 . , Paffe 1 

TITLE I Medical Aspects #2 

A^TiJO^lSt Henry^s Law Film 
Projector 

Spare bulb j 

I NTROiJUCTlON i 

Establish Contact 
Create Inte-r^st 
Value to Student 

Overview (Bends - Nltro;?en Narcosis) 
PR ESifiiNj'x aTIO N I 

At Bends (History) 

1. Dalton^s Law (Air Content) 

a. 80% N2 

b. 20% 02 

c. Metabolism (Brief explalnatlon - in 02 » out C02) 

d. N2 Inert 

2t Henry's Law ^ . 

a. Soda pop 

b. Film (12 mln.) 

3« Nitrogen Saturation 
Nitrogen Desaturatlon 

5. Table 1-6 (No Decornpresslon llirlts) 

6. Repetitive Dives (Resldule nitrogen - brief explalnatlon - 12 hrs.),. 
?• 60* a minute (Smallest Bubbles) 

8* Decompression Meter 
9» Symptoms 

10. First Aid 

11. Treatment . i 

B« Nitrogen Narcosis ' ^ 

1. Beipture of the Depths 

2. Review Dalton*s Law 

3. Danf^er Zone 100* + " ' - 
U', Recognizing Symptoms 
5. Cure 



APPLIC ATION : 



1^ According: to Henry^s Law, the amount of Nltrop:en th=>t will be absorbed 
by the tissues depends upon what two thlnprs? 
1 • ) Time spent at depth ♦ 
2.) Depth - p ressure > 

2. The situation In which most snort divers encounter problems with the 
bends Is due to Rep etitive Dives • 



3t The gas Involved In tissue saturation Is Primarily Nltroo^en > 

How much time must be allowed between two dives without considering 
It a repetitive dive? 12 hrs> 

5t The best vray to avoid problems with decomTDresslon Is to stay within 
the No Decompression Limits . 

6. The chief symptom of the bends Is (localized) paln » 

?• The treatment for the bends is Rec empress Ion ♦ 

8. Nitrogen Narcosis starts to affect most people after they have 
reached a depth of 100-f ft . 

s 

9. To make the effects of Nitrogen Narcosis subside, you would ascend 
to a shallower depth. 



SUMflAhY I 

When diving, using SCUBA, the lungs, blood, and tissues are exposed 
to higher gas tensions than normal. Nitrogen, belnrc Inert, presents the 
most problemt Every time we take a breatht the higher nltro.^ien tension Is 
exposed t'" the blood which serves as transportation for the gas. VThen the 
blood reaches Its dumping off place, at the tissue, the nitrogen tension In 
the blood Is higher than the nitrogen tension In the tissue. The difference 
between these two tensions is called the Driving Force. The deeper we pco 
and the longer vie stay, the more nltrocren will be absorbed by the tissues. 
When coming up. thus reducing the pressure and at the same time reducing 
the nitrogen tension In the iunpcs, the nrocess happens In reverse. If the 
pressure Is released too rapidly, or if the difference of nltroff*en tension 
Is beyond the tissues* ability to hold It In solution, the gas will form 
bubbles blocking any further blood supply from that area. In order to 
prevent this from occurlng, we never ascend faster than 60 ft. a minute, 
and always stay within the limits prescribed by the UtSt Navy In tables 1-5 
and 1-6^ These limits may require us to stop at various levels in order 
to allow the nitrogen tension to drop belox^r our body^s ability to hold it 
In solutlone If- these tables are followed when vre su^^face, we are within 
safe limits as far as body tolerences are concerned j but, our tissues 
contain considerably more nitrogen in so^'utlon than when the dive began. 
It may take as long as 12 hours to once aaain reach a state of eoullibrium 
with surface pressure. Any dive taken within 12 hours of a pr^cedlnp: dive 
must be considered a repetitive dive, and this residual nitrogen must be 
taken into account • Nitrogen Narcosis, or Rapture of the depths, affects 
a diver's awareness when the partial pressure becomes great enough. This 
usually happens somewhere around 100 ft. To make the effects subside. 



;LASS R(;0M £J continued 

iscend to a shallower depth. Be completely aware of your new envlronr^ent 
md the rewards are fantastic, 

JESTt This material will be covered on the final test, 
itJFWNCES: 38-4? Safe Scuba ^ 
iSoIGNHElITJ 83-99 Safe Scuba 
?inal Note I Bring towel with y^u to the pool, 

' / 



POOL SEoSlON £5 



MATERIALS lJti£D£D t 

1. Vests and B.C. 
Z. Tanks and Regulators 
3. Weight Belts 
Personal Gear 
\ 5. Spare towel 

GROUP £l 

(Shallow end water work) (Deep end deck deTnonstratlon) 

A. Flr^t A?d Mouth to Mouth Resuscitation 

!• Instructor explain why the technique Is the best. (Emphasize water 
resuscitation and head carry.) ' 

2. Each student with buddy n^ake several breath exchanges on pool deck. 

J. Instructor demonstrate water technique. 

Each student with buddy make several breath exchans:es and learn 
water tow. 

5. Help slower ones. 

6. Answer questions! 

GROUP jf2 

A. Explain ^ests 

1 . Harness systems 

2. How to fill 

3* Make sure everyone is wearln^r a weiicrht belt (^#), 
. B. Explain Two Exercises to be Donei 

1* Bouyancy Control 

a. Swim to deep endf foiTn circle 

b. Put air Into the vest by exchanglnp* the reprulator and or^l Inf later # 
0. Save half a breath so you* 11 have enouc^h to clear the regulator 

again. 

d. Each one in turn, put air in and out of their vest* 

e. Try to establish a neutral state of bouvancy. 

f. Mention breath control 

Z. Surface Survival 

a« Surface, and fill vest cotnpletely with air and Rest, 
.b. One at a time, take tank off by releasing the shoulder harness 
and waist buckle,. 

c. Push the tank out in front of t^-^em toward the side of the P'^ol. 

d. Instructor take the tank and put It on the* deck. 

e. After everyone h^is conpleted this, explain how this can be used to 
^ get into a boat easier. 

EBJ£ Switch Groups 
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PKEbENTATION t 



1. Projector 

2. Spare bulb 

3# Environment a>^d Marine Life Film 
Chalk and Eraser 



1.. Establish Contact 

Zm Create Interest 

3. Value to the Student 

Ur. Overview (Environment and Marine Life) Test 



1* Film (30 cnin.) 
2* Test (30 min. ) 
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POOL SS SKH ^ 



!• Tanks 

2# Regulators 

3. Personal Gear 

Group #1 

A. Tank up, Swim to deep end and forrn circle 

B. Monkey see, Monkey do. Should Include 1 

1 . Mask Clearing 

^. Regulator Clearing 

3. Buddy Breathin.r; 

4. Buddy Breathing, Mask exchanfe 

Group #2 

A. Surface Test 

!• Fin Kicks (Flutter, Dolphin) 

2. Surface Dives (Jackknife, Vertical) 

J. Entries (Giant step, and forward roll) 
i;. Snorkel Breathing 

'Final deck question and answer sef^slon. 
Stay Wet and have a good trip. 
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General Andros Information 



By Wendy Holl 
Trip Leader, IFS 
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I.F.S LIFE ON ANDROS ISLAND 



THE ISLAND 

1. Go to Andres with the idea that you will enjoy it. 

2. Treat the Bahamians with courtesy. We are their guests on the island 
and they can make us leave if they so desire. Avoid all arguments with strangers. 

3. All the fruits on the trees are not public property. Most of the fruit 
trees and cocoanut palms belong to the villagers and so we can not just take what 
we want. 

4. Do not remove any wood or goods that might belong to an Andros Islander. 
Things obviously washed up on the beaches usually belong to the finders. 

THE REEF 

Do not over-collect the area. The supply of living coral, starfish, and large 
mollusks is great, but not inexhaustible. I.F.S may have to restrict collecting 
if abuses are not stopped. Do not collect anything you cannot take caieof properly. 
For instance, there is a trick to preserving large starfish. 

Most marine biology laboratories forbid any collecting in the area immediately 
around the station, because this is the area of highest use, but the area of greatest 
need for observations. 



We hope that this site can be used by many people from many groups. We 
would like each group to go with the idea that they will improve the site for the 
next group. 

Most trip leaders seem to take from the site whatever they need with very 
little effort put forth to make things better, neater, or more convenient for the 
next group. If that attitude prevails we will only have trouble for IFS and for 
the trip leaders. Rules will become more rigid, and freedoms for individualized 
trips will be reduced. We may have to resort to requiring an I, F. S. represent- 
itive on each trip. This can be avoided by present trip leaders. 
Our suggestions follow for basic maintenance and security. 

1. Keep the house clean to discourage mice. 

2, All items on the walls are to remain there. The trip leaders are 



OUR SITE 
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reponsible for til Items lost or damaged due to carelessness* 

3* Whenever all people are gone from campi the windows and doors should 
be locked* 

4* Do not bum garbage or cans in the campfire area* Do not bury it near 
camp because the dogs just dig it up again* All garbage should be taken to 
the dump, either at Archie's Andros Reef Inn, or on the way to Small Hope Bay* 

5* When closing the site down to leave the island: 
a* Empty all water cont;ain6rs* 

b* Throw away all perishables or give them to the villagers* 
c* Collect and dump all the garbage* 

d* Take an inventory of all food goods left on the island* Don't bring 
things back home unless it's worth what you paid in the duty to bring it* 

e* Record any itznns that are missing, broken or need replacing* (oil, 
while gas, first aid supplies, paper products, etc*) 

f* Inventory kitchen knives, cups, plates, & utensils* These items 
frequently are lost, stolen or strayed* 

g* Disconnect and shut off burners* 

h* Make sure everything is clean! This includes stoves, cookware, tools 
floor, and grounds* 

i* Put all tioveable equipment inside the schoolhouse before locking it 
up* This means tents, stakes, boat equipment, diving equipment & anything 
else that might be inclined to wander. 

4* Tour the ground s several times for trash and once more for lost and 
found items hanging on bushes or hiding underneath them* Any lost and 
found Items not claimed are usually given to the villagers* 

k* Clean out the fire pit* y 

1* Store the boat keys & extra house keys in a coffee jar* Give the 
other keys ( truck keys & one house key) to the immigration officer to 
keep for the next group* 

m* Leave the trucks behind the ESSO gas station next to the airport* 

6* There is tu be no drinking of alcoholic beverages at the campsite and 
^ none anywhere by students vho are under age* It is up to the trip leader 
to control all the people under his or her charge* Drunkenness or 
rowdyness are unacceptable anyv^here* 
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EQUIPMENT 
Boat 

1. Ose high test gasoline & Johnson's motor oil, 50:1. 

2. loading the boat Is e delicate balancing problem. Be careful* The 
boat can hold 12 passengers with diving gear. Load L unload In front of camp. 

3. Remember to drain the bilge before or during your week on the island. 

4. When going through the reef, especially vhile towing the raft, use 
t^ ?igeon Cay or Staniard Rock Channels unless the water is flat &ud you 
know where you ere going. 

' 5. In rainy tines, never go out in the boat without a compass. Rain 
quickly reduces visibility t> a couple of 100 feet and landmarks are invisible. 

6. When the motor has been run awhile, and then shut off; when you restart' 
Itf avoid choking too much, it will flood quickly. 

7e Never beach the boat or raft except when your stay is over. Always 
moor It out and secure it well. There are two mooring posts for the raft, 
south of the boat mooring post. 

8. Always lift the motor when the boat is moored; it may rest on the bottom 
during some low tides. Allow enough rope to float up for the high tides. 

9. The 200 ft. line and anchor belongs to the boat. 
10. Vhen putting the boat away at the end of your trip: 

a) Back the trailer do^^ to the water and pull the boat onto it. 

b) Take the battery out and store it on top of a. non-conducting box 
or bucket in the schoolhouse. 

c) Remove the gas cans and store them in the schoolhouse. 

d) All ladders, ropes, and anchors should be stored In the schoolhouse 
or locked up under the seat. (The keys are on the brat key chains). Do 
not use the lock while operating the boat as the salt corrodes it easi).y. 

e) Rinse the engine cooling system out with fresh water when it is 
taken out of the water for awhile. 

f) Rinse the trailer off if possible. (With fresh water) 

g) Put the seat covers on the seats and consol. During your trip they 
should be stored in the schoolhouse. . 

h) Take the front seat off the snaps, take it apart, and dry it out in 
the schoolhouse when you leave. 

DStore the boat at Archie's Andros Reef Inn when you leave. It goes 
by the old trailer and junk cars are. If you are in doubt, ask Foley. 

O 
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Equipment 



Raft 

I. When tying the raft and the boat together, 'use bumpers and when the 
transfer Is completed, tic the raft off with 6-8 » lines (already made) on the 
starboard sldsof boat and port side of raft* Jhe raft does not need to be 
anchored, just the boat* (This procedure is for diving, not towing*) 

2* Do not overload the raft. It can carry 15 divers only if they are 
evenly distributed* 

3* Do not tow more than 6-8 people and tanks on the raft* 

4* Use the 25 foot towline for the raft* . 

5* Tow at ^ - 3/4 throttle, it takes 15 minutes longer but it saves much gas* 
6* The 100 ft* anchor line & anchor belong on the raft* 

7* If the raft pontoons are submerged for any period of time they will fill 
up with water* The efficiency Is cut down considerably and the pontoons must 
be drained, which requires that the raft be overturned and allowed to drain* 
This operation is needless if care is used in the beginning* 

8* When leaving bring the raft up on the flat area above the beach. 
Never leave It sitting in the inter tidal zone for long* 

Trucks 

I* Observe all speed limits and traffic signs and remember to drive on 
the left hand side of the road* 

2* Check the oil every time you add gas* Use only our oil - Quaker State 
10 w-30* 

3* Record any damage done to the truck on your trip as well as anything 
you find that needs to be fixed* 

4* Keep track of the gas and oil that you use* Before leaving take an 
Inventory of all oil left* Include truck oil and boat oil* 

Diving Gear 

J* Diving gear is under supervision of the divemaster but care of all . 
2* Gear should be rinsed off with fresh water whenever possible* 
3. Dust caps should always be replaced* 

4* Vests should be hung up after emptying all vater out. Take used CO2 
cartridges out and replace them with good ones* 
5* Follow divemasters instructions. 

6* Record any repairs or replacements necessary* Inventory before leaving - 
the group will be responsible for anything they have lost* 
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I.F.S. TENT RULES 

These tents are your home away frora horr.e - they require a little extra care 
to keep then neat and clean. 

1* When you put thern up, use a ground cloth on the inside to help keep 
from putting holes In the bottom. 

2» They are «ot clothes racks - never hang anything on a tent. 

3# To keep them standing in a high vrind or storm you will need to tie lines 

to nearby trees and/or use wooden bracing poles at the corners. 

A# Take your shoes off at the door and leave the dirt and sand outside. 

5« Sweep tent out before taking it do;vn. 

6# If you keep zippers closed all the time you vzlll cut your number o'f 
mosquito bites in half. (If you're inside.) 

?• When you leave the island - if there is a group coming the sarnc day - 
then you may leave the tents up; sv7ept clean, sipped up. If no one else 
is coming to occupy the tents that day - fold them carefully, put them in 
proper bags for tents, poles, and stakes, and store them on boards in the 
schoolhouse. If for any reason they are wet, they should be left spread out 
in. the schoolhouse so they do not -.lald or •^ildevr an'! the ne;:t group can 
have dry tents. 

8. Record any repairs necessary, making -)ihose you can, and clearly mark 
those which are no longer serviceable. 
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Sample Road Log in U.S. 
(To & From Andros) 



By Robert Carver 
Lecturer, University of Georg 



ROAD LOG 

MACON, GEORGIA TO FLORIDA BORDER 
VIA 

U.S. INTERSTATE HIGHWAYS I-A75 AND 1-75 

Robert E. Carver 
Dept. of Geology, Univ. of Georgia, Athens 

This road log describes the route of Interstate Highway 75 across the 
Coastal Plain of Georgia, The Coastal Plain consists of a V7edge of Cretaceous 
and Tertiary sediments which forms the continental shelf and thins north;;cst 
to a feather edge along the Fall Line. The regional strike is NCO^ E and the 
dip is approximately 20 feet per mile to the southeast. The surface slope is . 
about 3.5 feet per mile, much less than regional dip, so progressively younger 
beds are exposed at the surface from the Fall Line to the Coast. 

The updip sections of all time-s tratigraphic units are fluviatile in 
character and the Paleogenc units grade laterally into limestones. Keogene 
sediments, principally the Miocene Hawthorne Formation, overlying the Paleo- 
gene limestones provide the aquiclude for the Coastal Plain artesian aquifer. 
Sinks reaching into the aquifer arc very common on the Miocene cover and be- 
come larger and more abundant to the south and into Florida. 

Slopes of the highway cuts are well-grcded and grassed over, so the 
geological scenery is not spectacular. The trip should provide some under- 
standing of the difficulty and challenge of Coastal Plain geology. A three- 
foot exposure of unveathered sediment in a road cut is enough to send the 
Coastal Plain geologist into wild-eyed enthusiasm, a ten foot outcrop, into 
ecstasy. 

Except for the first two check points, the road log is keyed to the 
highway mileposts which record the distance, along 1-75, from the Florida Border, 

1, I-A75, west of Macon, Georgia, at exit to Farmington and Macon via Ga. 74, 

Near this point the Upper Cretaceous Tuscaloosa Formation overlaps meta- 
morphics of the Georgia Piedmont, Thin outliners of Tuscaloosa occur on 
hill tops to the north with metamorphics exposed in the valleys between. 
To the south the Tuscaloosa becomes thicker and completely covers the 
met amorphics. 

The gradient of the Ocmulgee River flattens at this point (the Fall Line) 
and the head of navigation on the river, in the pre-railroad era, was here, 
Cott^^n vzas brought from North Georgia by wagon and transferred to riv^r 
boats for shipment to the Atlantic Coast at Darien, Georgia, The town of 
Macon grew up at the transfer point, as did Augusta on the Savannah River 
, and Columbus on the Chatahoochee River, 



2* Junction 1-675 end 1*75 



Here v,vA to Lh:i south is tb^ Fr,3.1-Lin& Hills , or Send Hilloj phyr:io- 
grcptiic: province, Tha hilA.G r.i'c; c'iVvclor;,-d on c^aoAy .'seci-i.c o<: 
IV.ocaloosn iri:d ?^T,i:ri\:e.ll roruntipt^o ::nd c:;L:-?,d f-.cL-03c that g-::::^:: p,^v:^.l.l•i^. 
to t:h3 Fxill«Iir-0. ruri:h?.r 5;o Uh:- t'ci^ta, cii the: Olisocoi'?. cr/.' Ujc :•';]•:- 
£3edJ.n3nts,^ ars 5:1:^ Fori: Valloy Platcic/o ravd Ti-:L'o:\ Uijlciud p^'Ovi-.-xca, 
botJi rathe.v fl3i:o 

Hi, 1^9 AlinoJt c::act:ly a Fille ^hsrid ori --hsi left, is a borirov; p:U; -.iivh yocd 
expos^i.re of ^/hitOj cross sci-i-rl oZ the. Tu:;c;.i1ooj:^ ?ovr.: '.!::lo;\ , 
The vaite color is dv.v t:o Ihs ka.-)!:'/.-: t;v>Lr:b: of t:hi:r"> voiy iu;;?n!A:rc: 
(t(?-:cf:u::ally) scado Thn f O;:r:;.::tlon r.v>?3..':irs to bs in 
origin c-nd confJlsts of cccrse, sv.b^^nr'iooic 3 end i7.ii:oi:u.i:'r::d vich 
|:.nolin; ccr-plo:: iu inrlGvaoing of litliolo£ic uriiCSc 

Most of the world*a Uaolia p.vcd.v.clio'A couc'-s frcn pur-c: Iirr.clii-j 
lenses in the ronnr.f.ioa bc-Lvac^r^ h:-:'i;<?. a-nc Ai'SVista^ Goorgia. So:rc=i 
of Chc; kaolin ±?, shipped ic E?;.;;opo fco he itssd in tbo. ^r:::di 2: ion rilly 
fin*=5 porcolltiiviG of J>*.>jjlr:^-id i^ad Fr.rac^?.5 bul, tb-? vr^s^J bull^ o<: thc^ 
kaoli."Q i3 U£:-ed i:osr pr.pc-r co.?.i::,r<5<: K?iolii'i»^coal'ed p^'.poi: i£; r^qiiivc^d 
for mod-^irr; hi;:;v-Gpi!C:d colcu-prc^c p-:ii;.t:ir33. Ui-:boul'. G-^o:.:r;ia 
kaolia P-lSV^oy^ ^^ould bs ju^Jt auolh-ri: liL';irary iiu£;nt::iro, 

M:U 151 Eyrcn City liiuiL-. abt^ad. Thi53 in a'op'co:;iw±oly tbs co;ie:..-;::l' 

bSiT-wen Tuscaloosa cxid crsruv^II Foriii^lrxona, Th;? ii>:p'.:': pai'T. 
of Lhe I5n::ugell conoiato of narlnci g.:i-)/Js rhich V/;:^?J:hr-.r rapi.dly t:o 
a deep red color> in the borrow piL clioizd on thxi loXt, 

Mi, 132 Abo:.it. 5 rallea south of c::it to F;?vry and ForC. Vsllay via UoS. 3Ai, 
n3re ^nd several places in tb^^. 7 wilo^jp sltr^ps i-a i^o^^d 

cuts indicate tho prGr.sncc*- or Mho. Twiggs Clcy KeD-Avcir of t\ie 3c.rtrvyell 
Forruauton* Tl'te Twiggs Clay is typic<slly a ssof t, f:ray«grv;r::a^ \v:iry 
plastic clay V7hich tendfi to eXv.u?p x.-Iu^n wriiicr saUuratcda In coritaias 
abundant: fora-ninifera in vjos'c places ^ 

Mio 122. Frosa this point Co the. axit to Ua^viilla and Piaeb.uirr.t via UoS, ^:.l, 
cboaS: laS niles aliaad, v?<atcli sbiillov ucad cuts ai^d di^cbea for j:.h:2 
parpl&*i*^stain?.d clay v/hicli is ths 01ij:>^>c,r;:2 in this ar«:;ao TliO local 
0liso7C;»ie rock unit; is tUs Flint Rivrrx" Fovii^Titictio Typically it 
consists or gray, pl^istic-. disturb-r-d clays -t-ritb la3:^;e blcc^^.s of 
cweraous flinto As tbe OllgociSiia ia e:cod;-;dj flint bculAlcrs ^nd 
rubble tend to cotVcsr^traLG O'a vallc-.y iJlopj^s s-rxd in s tr:.::i?.'>o lhe 
Flint Psiver, about 10 niloj v;c5it:, fcak-^s its nnM fron conccatrciuion 
of boiildcira in the stre^;::! biridt. Tlvs 01i£oc.t:uc is ^boat 100 feoc 
thick in tbis areit, so tba cat:crop band is q^:i(:c u^irrct/e 

Mi, 118 Rest area a 

Mio. 114 In tfca nt^^xt fev e:11<>s tiolie tlis, do:alnnut lighf.-orai^^a color of t:b.$ 
B soil horij3ono Ihtr, color ±o typical of tlio Mioccnt-; tla^o^isbout 
Georgia a V<e v;ill be on KioC'i^a^ sedl;r.3nt:n ?or fipprc:.;ir:v?^toly Lhe 
ncKt 100 tailccp ^ 



Oc^c ecu nor-tonlly 'coll h:< ctoCjC^r. t.u.; Oli';joc.tr>:i<'\ioc,.i'rZ' 

cou»^af;*c by Lb?. cV.anfjG ir. co!!.i;r of th^ 3. I:o;:iti:cv"v cad a ch.:ia;7o in 
. vegetatloa to pi::^do:;\nrni:ly s::rob Ool:, !75.rh rccpcii-ti: to t;::: !>::r.c!l 

pine tre.^'*« 

typically^ corwyLms of poo:;ly ■ i3':;i:5:::d, Lav::i;jrally--^.:-^ir:>iAr-:i;, 

early in Hioccao tit::^-. 
Ills ICa n^oJ^ i\i:<?,a chficd on Iv^^CCo 

tiie 10!; vJe ave pcsi^feg Ihro^jjU a lar^^G pec^jii g:;oVi?n ?^*2C:ra^j airo r.i> :'.:.7o:c- 
tanJ: Coa.'JL'sl Fiaia products 

l^ie 89 Firct: oatcropo of hn;:d, lir.;ht gr^y /ujhbiu'n Ileubi^r in rorld c^zJis on 

ro?.:I cuto bc-.ycr.Uj is th-^ t^.'pa secfcio;^, of irh?. Ashhura Me2;be?: of ih:- 
llratcorvic ronri-:'::ior\j> sc^us-c^d by I'.-, OIudu ^ibcut <7.ro ycc^rD c^o. 
The once rop nloi'-.s tho s'cre:.ii^i probably J.s thc^ cios^: nno:cC:<.c.ul::'c 
ua'cuxal Ov-»f*:crop is Lo-:rc',r Co^3t:ciI Plraa of Gc:orglr*? 

■tha Ash!:;urn i^^^a^bcirj op to 90 uhicky c^^n trnccd t-o tha 

uoriraeriSt as for e.? Ihe S:\v"^JcXh Uiv^.r^ end is ov':rlai-i:). by 
vzidlf.zti::ezitir.Vc^zid U^^Tibocne VovK-i^zLo^r, c^idl::-3L;i;e ^ :i;he Liro- 

of t:l;'^ sLc:;;e3 pi>:ch:-^n out along st:rik:i r.bwc; 20 milc^s so-jvi:r.:>f) t 
of h-<*.i:o eiud Lhc- AiUibura lioribor appor.rs to ha a lateral c:;oivj:i-cBnt. 
of the ictrer part of the T^u^^pa Lij::er;i:oii*:!o 

The origin of ths hard, 3ai:.Ciy clnystono of tht't Arhbiim fer-'bex" is 
larx^oly unla^c^.n^a Tli.t^ rock cor'Sist-s of large, c}:o<3^:cl iiicl 
feldsp^^r grains in a dtvase kaoli:iita Eiatri^Xn Koavy aud lijsli^ 
mincrols irxiu:!-:?: thocj-^ typlr.Bl of a Piodtiiou?: sou:coe nnd f3cu:-3 units 
shov cro22G-bc;dd5.riS;, so the rod: irz ?cct5.n::^n£i^vry in criglp., but t;!iO 
kaolin epp^nrs Lo hav^ cr5^^^i:;all^ised in pl.v.c.o. 'L'h^i ovigiual na^iri^x 
uisnc: hsvs bean volcaaic aah, bi^t the quastion is £cjr fro;n oo^clecl,. 

Mi, 84 Rsac area on loft just beyond Ashbiin\ Kanibar typ-^*. se.ctiou^ 

Abo;i£: a half rallo beyoi^d this poiiil:. gray clay vhich 5.s intorbcdded 
with the cl^^yatono of tha Ai^hbura Koniior is exposed in a ror.d cr-t- 

Mio 80 Abecd on loft sro baldcypre£»3 grawing in t:f;o Qz-y.ull sinkholo sw<:ji5p«;^ 
-The cypress arc deciduous and drop thoir r.<^edlcs in tl^a wivitor., 

Mio 76 Rsj;C area oa risht: sbcndo 



Mi, 73 Youi;j;* pinC:'. j.-lar.; ciUlon on lerA ■ As coM-ovi h,?..:; d?;:Jilli^?d in 3.r.::pov" 

Uiricc a G:50i:-;i.rv crop^. ciL-f.or luo 1^20'c5 boll ^;::C';.'.l iuv;^.^ixi nad 
the- cMijl: to X7o:iL:c»rn-2;rcv>a lcx::5-^s::l:<iplc> col.':o:i, tid-.-r ijaa b;: ?:o;r.o 
Georgia*:? aor-t trpoKtcnt cirop., Gcorsia i^ov procUicw- core pri'jor 
tbcn ray othr-.r nSrafca© 

Wi^ Jus'- boycf42<J e::it: to TifCon end Abac via U^S, C\?.l:Gj:op o£ 

Eav;v:horp.^ Vor:c7Zioa, with conr.oo i;i;<//olj in irosd cu?: on risht3 

SC.3i:;lon on right hei:<l- and c.>:?^-"5u<Iini5 ccijth ^.lonj; hiijhvayo E-cpsri-- 
xC".al psach orchard Oo5 urXlt^s nJ-aada 



arc. n!r>;eil pJ.nc^^. iaalvditia lonjil-^^of p'j.ncs nee.dle.rj 12 to J/J 

iuche.c Ions, yiat:u2:o longlcaf piutf; b\r..nr l^r^r,:?: <»tf:r^:cMvi 
coiirts up to XO inches iu leu'jrh cad sIk i-ichi^^ in dJ.cr.:::ler^ Tb-:-- 
uiic-orgrowth consists of yaupovi (a typ'2 o£ holly), pahiiotto, scrub 
oak an^t lar^rt ral£:l«:^cnakC'ao 

Kio .38 \Jeye)vhc\\>3:>x Umber Coo sawoxll on Ic^fto 

Mio 31 Lc:Aid-2^ County line v/ith t:obc:cco curir:--:^ .bnrn oii leSi:, Tobcicco 

produced ia th/.-c; vavt of tli^r; coun^iry i/^ £lii'.>cc.w:-'l, that is <\i:lQi 

to tzi^riy op. tho. baJTUS, 

Tobacco j^ro^iin^ rcqUAr*:^^ a grcs.!: d^zisJ, of h.irA lahor: aon:^^^^ 
are quit.c? 

Vl\o 30 P.est: ^r-:ia on 1-5.^:^1:, Sorf£2 of Lh?. l:reiS:o hc^re :'\ro lor-jloAi: pii:? nnd 

for pj.i-c; Sui<^.;> from x.-hich Lo-rp'i-.nl-.in:*i 5..c <iist;lllcd^ lv:^?oro. tl\? rcu'.v. 
area v;a5 ost:abl5.shed, Xh-ii x;v:?;a?L £i>p ^uicl^?: crjo. still 'in pl;-cc:p 
only th--^ colicc-:.J.n5 buckets^ t;lvich vo-.ild I-u=:r?g bcnsaih Uho £ui'V.jc., 
ere ini?53ii3g, 

Mi» 11 ^>iit to Clyr,:::a:Llle: end ValcJosl^a vin GDn 31 rhei:d. Jusl: beyond 
t'li^ e;^i.t: uos:<i a chiin.s-^ in color of soil hori/^on xrcn lIvj- 

ii^nc: orc^n^c of th.?. Hiocivce ti> iJ.ghi; ^^r^^y. TJ>3 li.ghaai: colored 
r.oil is davelop^cl ou Ploistcc^i^G tcirx^icc s^iciic;er?.ts, 

Hi.o 5* Ask the. drlv^^j to sicv; dovrr., th^ce is irjiacih to sttn J.u ihc DCiru tvo 
m5.ies, H:iit: t:o Lal:33 r.h^'iadc Jvsl hr^:jcrai\ ov?':!:rpa3s is a 

borj:c-v piU) cn .th?. ricx'ht:> r-yhich c^y.pose-a ?b::isl:occ^iiii t.c^:rrr.ce t^ar.cU., 
■ I:)&:Lvndiai:c;ly 5out:h of the. bcri^i^v? pit., cii t.i»e 3:igh^ sidin of t.?v^. roadj 
is decpj. con'3-»ch:.^peicl siiilrhole v?:ltl\ lily pr^clts In tha poi^d £»j; th.<: 
boi:£:oiTi.. 

Ml, 4 KOA Ksiitpg^^ound on lof':: abcv.:: 3/4 ^vile cihftaCw Just bc^ycnd tar. 

ii:rg2- sp^^iah r^os-dr^p^d live or.J<j:j in £roa?. £u>d a w.ry lai'S^- 
. sinlcbola back.* 



Ml, 2 I E'^it to BelivillCj Floriclf\ and Uilte ?avk^ Gcior^i^^ 1 Ic^aVc? yoc 

coko and inf vJirrat iox\ Gbo-o.(: Gaors in fi' tho WcsIcccil*. Crniivi^ Cc,^a bncl:. 
to ses^ liS ol:?;t;rio 
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Environmental Studies Course Outline 



By Charlsie Keferl 
Trip Leader, IFS 
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Environmental Studies of a Bahamian Island 



Proposed Credit: 1/4 High School Credit 

. Course Objectives: 

1, To study the flora and fauna of a subtropical marine environment. 

2. To learn some general ecological principles as they apply to Andros 
Island. 

3« To learn the fundamentals of invertebrate classification and morphology. 
4« To develope the skills of skin and SCUBA diving as a means of observing 
the marine environment. 



Course Sponsors: 

International Field Studies 

Any participating High School or College 



Participants: 

Any school student, grades 9 and up. 
Minimum number must be 10 
Maximum number must be 39 

Instructors, chaperones and drivers will vary from 2 to 6. 



Personnel: 

Eugene P. Keferl A Ph. D. candidate in the Department of Zoology at 

Ohio State University. Has taught 5 years as a teach- 
ing associate in various biology and zoology programs 
at O.S.U, Currently a field trip leader and an 
educator for International Field Studies. 



Dr. Charlsie A. Keferl Recieved her M.S. in the Department of Zoology at 

Ohio State University and her Ph. D, from the 
Department of Anatomy at the Ohio State University. 
She has taught Senior High School biology in Bakers- 
field, California and embryology, anatomy and 
general biology at Capital University. Dr. Keferl 
is a field trip leader, educator, and cook for 
^' International Field Studies. 
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Personnel: 

On each trip there will be one to fotir Ohio High School 
teachers who will function as an instructor and/or chaperone* 
Uuch of the teaching is done by Eugene Keferl and Charlsie 
Keferl^ ,but every course will be monitored by a certified 
Ohio High School teacher • 

Course Activities and Time Allotment r 

Lecturea — There will be one formal lecture per day* This 
will last approximately one hour after breakfast • 
Lecture topics are on a separate page* 

Diving There will be at least two hours of diving for. 

each student everyday* Ifuch of the diving 
will be done on the Andros Island coral reef 
which is the second longest reef in the world 
and one of the richest* 

The students will learn to dive. Much of 
what is talked about in the lectures will be 
observed firsthand* The students will^be 
able to collect specimens to bring back to 
the camp for study and/or keep* 
laboratory and Short Field Trips 

There will be at least two hours of study each 
day which will involve observing^ preserving and 
dissecting plants and animals collected on 
various diving trips* This time v/ould also 
be used to make observations and collections in 
the various terrestrial plant conmiunities 
and tidal flats near the camp* 
Extended Field Trips 

Longer field trips which frequently take one 
half a day will also be included. Two hours 
of course time v;ill be allotted for each trip* 
There v/111 be at least three of these fie3d 
trips. A brief written report will be required 
from each student concerning the observations 
made on the trips. 
!• Twin Lakes Farm 

a* Fresh-water habitat will be lnves';igated. 
b* Previous logging sites will be looked at. 
c* A: savannah will be observed, 
d* Some tropical fruits and sugarcane will 
be collected. 
2« Red Bays 

a« Visit a native village. 

b* Get a look at the west side of the island* 
c* Investigate a new marine habitat. 
S« Nlcollstovm Beach and Morgan's Bluff 
a* Investigate several intertidal zones, 
b* Make a quantitative transect and quadrat 
survey of a rocky beach* 
V- • ©♦ Explore a couple of caves. 

d* Visit a coconut grove* 
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Ziectures-" — ——7 hours 

Diving- — --14 hours 

Lab* & Short 

Field Trips 14 hours 

Extended 

Field Trips— — ^ hours 

41 hours 



Uethods of Evaluation: 

Two 10 point quizes over lecture material 20 points 
Three Extended field trip summary reports 50 points 
One Final Examination (Open Book) ^ 50 points 

} ^ ^ 100 points 

Lecture Topics: 

All lectures are made to explain and help the student 
imderstand the Imnediate environment* All topics and 
examples are those that can be seen on Andros Island. 

Lecture #1* 

A» Andros Island 
1# Geology 
2. Soils 

&• Plant Associations 
B« The Andros Islanders 
.C» Collecting and preserving techniques 
^ !)• A word about observations 
B« Animals to be careful of while diving 
Lecture # 2« 

A» Marine Biology 

!• General considerations 
2« Specific Interests at Andros Island 
B# Marine Habitats 

!• How they are formed and maintained 
2« Tthat animals live there and what adaptations they 
,^<^ possess* 
Lecture # 5« 
^ A« The Coral Reef 

B« Symbiotic Ei^latlonshlps ' ^ ' 



Lecture #4* 

Am The Rocky Beach 

B« The Sandy Beach 

Qm Zonatlon 
Lectiire # 5t 

The classification, morphology, life history, ecology 
and identification of; 
Am Porifera( Sponges) 

Coelenterata( Jellyfish, Sea Anemones and Corals) 
Cm CtenophoraCComh Jellies) 
Lecture # 6# 

The classification, morphology, life history, ecology 
and identification of; 

A» Echlnodermata{ Starfish) 

hm Mollusca(Clams and Snails) 
Lecture # ?• 

The classification, morphology, life history, ecology 
and identification of; 

Am Annelida (V/orms) 

hm Crustacea(Crabs) 

0* Other miscellaneous organisms 
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Trip Outline v/ith Scheduled Activities: 
Day #!• 

Leave Columbus for Orlando> Florida • Tfhen the group 
leaves varies v/ith the group going and the chaperones 
in charge* 
Bay #2. 

Arrive In Orlando, Florida 

Leave via Glenn Airlines for San Andros International 
Airport on Andros Island, Bahamas* 

Travel to the campsite on the property of the Andros 
Reef Inn ovmed by Archie Forfar and set up camp* 
There i^ill be a short orientation program. 
Day #5* 

8:50 AM Lecture #!• 

Am Andros Island Natural History 

B« The Andros Islanders 

C» Collecting and preserving techniques 

D« A word about observations 

Animals to be careful of v/hlle diving 
P« Diving orientation 



10:00AM 



2:oopu 



Day #4* 

8:50AM 



10: 00 AH 



2:00PM 



Group #li 
Skin dive 



on the coral reef^-^Thla dive la 



is primarily to get the students use to the 
vater and the general diving conditions* 
They will make general observations on types 
of fish and corals present • 
Group #2« 

Skin diving in Stafford Creek — -This diving 
la adjacent to the campsite* Again, this is 
an orientation dive* Diving exercises will 
be given to those students who need extra help* 
Group #1# 

Extended Field trip to Tvfln Lakes Farm 
i* Skin dive in thisjsemi-freshv/ater and 
make observations and collections of the 
fauna and flora in the lakes* 
2# Look at previous logging sites 
5# Look at a good example of a savannah 
4« Collect some tropical foodstuffs 
Group 

Skin dive on the coral r^3ef 

Lecture #2» 

Am Marine Biology 

hm Marine Habitats 
Group #1# 

Skin dive in Stafford Creek 
Group #2* 

^ Scuba dive on the coral reef (15*>20fftftt ) 
Group irlm 

Scuba dive on the coral reef (15** 20 feet) 
Group #2» 

. ' &ct ended Field trip to Twin Lakes Farm 
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Day #5* 
B:30AM 



iOsOOAM 



2:00FM 



Pay i^6« 
8:50AM 



10:00AM 



2I00FM 



Day #7# 
8:30AM 



Lecture #5» 

A^ Coral Reef 

B« Symbiotic Relationships 
Group #1» 

Scuba dive on the coral reef (20^25 feet) 
On this dive the students will have had a 
chance to become familiar enough ^ith the 
equipment to now make more acute observations 
and collections of the coral reef inhabitants • 
Gx^oup #2« 

Skin dive, at Blue Hole Cay — -A very good 
field experience in which the teacher and 
the student can discover together the many 
forms of interesting marine life» The 
area Is shallov; and has three well defined 
blue holes or underwater caves (very safe)« 
The life around the openings of these holes 
Is abimdant* 
Group #1» 

Extended field trip to Red Bays- --This trip 
gives the students the only chance to see 
the western side of Andros Island, other 
than the aerial view* Tire will visit the 
only village on this side of the Island 
and hopefully skin dive In the nearby 
marine habitats* The village of Red Bays 
is unique on this part of Andros Island 
because some of the people there still 
live in thatched houses and cook outside* 
Group #2» 

Scuba dive on the coral reef (20 to 25 feet) 

Lecture t?4» 

A* The rocky beach 
B» The sandy beach 
C» Zona t ion 

!)• Methods of making an ecological study 
Group #1» 

Skin Dive at Blue Hole Cay 
Group #2» 

Scuba dive on the coral reef (50 feet) 
Group #!• ^ 

\Scuba dive on the coral reef (SO feet) 
Group #2» 

Extended field trip to Red Bays 

Lecture #5» 

The classification^ morphology, life 
history, ecology and identification of 
some of the local: 

A« Porifera{ Sponges) 

B« Coelenterata( Jellyfish, Sea Anemones, etc. 
C« Ctenophora(Cpmb Jellies) 
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Day #?• 

10:00iU>I 



2:00PM 



Day #8* 

8:50AM 



10:00AM 



2:00PM 
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Group #!• 

Scuba dive on the coral reef — "By this 
time most of the students willjjconf Ident 
enough with scuba gear to start making 
more specific observations. The depth 
of these subsequent dives will depend 
upon Archie Forfar and the competence 
of each group. Assignments will 
probably be given to collect data on 
specific organisms, e.g. TTatch what 
a rainbow parrot fish eats> where they 
llve^ whether they exhibit territorialism 
or not, or schooling behavior, actually 
any life history or ecological information 
about the species. 
Group #2» 

Field trip dovm the beach from the camp 
On this field trip emphasis will be upon 
the burro v/ing inter tidal organisms and 
those which live on mangrove tree roots. 
If the tide is in the wrong position, there 
vill be a laboratory at camp« The students 
will dissect a starfish and examine material 
through a microscope. 
Group #1. 

Extended field trip to NlcollstoT/n Beach 
.and llorgan's Bluff 

Here the students will examine several 
marine intertidal zones mentioned in Lecture 
#4 and make a qixantitatlve survey of the 
organisms on a rocky beach. The students 
will also visit a coconut grove, visit 
the village of Nicollstovm, Investigate a 
few small caves and visit Morgan's Bluff 
(a seaward cliff). 
Group #2» 

Scuba dive on the coral reef 
Same as Group #1 in the morning. 

Lecture #6. 

The classification, morphology, life history, 
ecology and identification of some of the 
local; 

A« Echlnodermata( Starfish) 
B« MolluscaCClams and Snails) 
Group #!• 

. Field trip doHn the beach from the camp 
Group 

Scuba dive outside the coral reef 
This dive is to give the students an 
qppoirtunlty to collect and observe marine 
organisms in a nev/ habitat deeper than tho 
coral reef. 

Group #1» 

Scuba dive outside the coral reef 

Group #2. ^ 

Extended field trip to TJlcnllstftyn^ Bftpo.Vi 
and Morgan's Biui'r 



Day #9. 

, 8150AM Lectore #7# 

The classification, morphology, life history, 
ecology and Identification of some of the 
local: 

A* Annelida (T/orms) 
B« Crust&cea(Crabs) 
C» Other miscellaneous organisms 
10:00AM Group #1# 

Scuba dive to about 50 to 60 feet 

This v/ill be the deepest scheduled dive* 
The students will as before collect and 
observe marine or;ganlsms% 
Croup #2# 

Laboratory at camp 

A* Examine collected specimens 
B* Prepare individual material which 
vas collected for the trip home 
■ C# If low tide corresponds, the students 
will make a transect quantitative 
study of the organisms in front of 
camp* 
2100PM Group #!• 

Laboratory at camp- -- Same activities as Group #2« 
0roup #2. 

Scuba dive to about 50 to 60 feet> 

Day #10 • 

Prepare to leave Andros Island* 

Drive the students and equipment to the San Andros 
International Airport • 

Ply to Orlando, Florida via Glenn Airlines* 
Start the drive to Columbus, Ohio* 
Day #11. 

Arrive in Columbus, Ohio* 
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Birds of Andros 
(Sample Trip Report) 



By Tom Thompson, Trip Leader, Audubon Society 

& 

Eugene Keferl, President, IFS & Education Coordinator 
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AN ANNOTATED LIST OF THE BIRDS 
OF ANDR OS ISLAND, BAHAMAS 



By Tom Thomson 



During the winter of 1971-*72, it >vas my privilege to accompany a Central 
Ohio group of the International Field Studies program to Andros Island in the 
Bahamas. The I.F.S. is an organization set up to introduce students and other 
interested persons with various aspects of natural history study in the field. 
The period of my observations extended from December 27, 1971 through 
January 1, 1972. The greatest amount of my time was spent in the field ob- 
serving birds on each of these days. 

Andros is a large flat island 104 miles long and approximately 40 miles 
wide at its widest point. It is the largest of the Bahama islands. 

There are several major types of habitat on Andros. Most important 
economically are extensive stands of yellow pine which are being logged under 
a 99-year lease agreement with the Bahamian Government by the Owens Illinois 
Corporation and, persumably, the cleared land will someday be cultivated. 

Almost impenetrable tangles of coppice cover other large areas of the island. 
This coppice consists of a mixed plant community of poison wood, gumbo limbo, 
horseflesh trees and» in earlier times, mahogany trees. The coppice usually 
attains a height no greater than 20 feet, and in many places it grows in abundance 
right over outcroppings of ossified limestone of which the island is composed. 

There are also grassland areas os savanna with scattered trees that grade 
into open plains or woodlands. In addition, there are regions of human habitation, 
villages and small towns, airports and scattered settlements. 

Andros* beaches are largely undeveloped commercially. They are bordered 
by numerous groves of coconut palms interlaced with large and small mangrove 
swamps. 

The central part of Andros is characterized by its wide ocean- fed creeks 
(called bights) which cut extensive swaths across the island. These saline creeks 
divide into labyrinths of lesser watercourses which nourish great areas of man- 
grove and related aquatic plant habitats. It was in this region that the roseate 
flamingo bred in sizeable colonies until about the time of World War II. Individuals 
of this species are still frequently Seen, but there are no recent breeding records. 

The western shore of Andros is a long low bank called ^'the mud" and for the 
most part it is quite barren and there is a minimum of bird life present. 

The east coast is studded with small villages, several resort hotels, and a few 
good lodges that cater to SCUBA divers. The barrier reef and the Great Wall of 
Andros lie just off shore alond the Tongue of the Ocean, where there is a drop off 
of 1, 800 feet. 
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The area of my observations extended from Morgan^s Bluff on the extreme 
northeastern portion of the island west to Red BabUfon the northwestern shore, 
south to the estuar> at Somerset, which is five oi^ix miles south of Andros Town. 
Most field work was done along the east coast from Stafford Creek on the north 
to the village of Love Hill; around our campsite at Small Hope, and south to 
Coakley Town, Andros Town, and Somerset. 

Half a day was spent wading across several miles of vast tidal flats in the 
Somerset region. It was here that the majority of shorebirds were seen , and 1 
had hopes of finding some flamingos, but unfortunately none were present at the 
time of my visit. 

During the time I was on Andros, the weather was mostly fair, and with tho 
exception of the morning of January 2 when we were breaking camp, preparatory 
to leaving, there was a consistently strong southeast wind blowing. The morning 
of December 31 was cloudier than usual and somewhat cooler. This slight change in 
the weatlier resulted in greatly increased bird activity and the observation of 
unusually large numbers of birds, especially warblers. 

The average temperature during my stay was about 72^ with daytime maximum 
temperatures in the middle and high 80's. 

1 would like to add here that the lush, tropical grounds of the Andros Beach 
Hotel were particularly attractive to large numbers of passerine birds. Nearby 
ponds, mangrove swamps, and thickets were also extremely rewarding. 

As a result of my stay on Andros, five full days of which were spent in the 
field, I observed and identified 86 species of birds, and photographed 31 species. 

Least Grebe (Podiceps dominicus). - Several individuals observed associating 
with a flock of coots in the ponds near the Andros Beach Hotel. These little grebes 
were very shy and diappeared under the water at the slightest indication of my 
presence. 

Green Heron (Butorides v. virescens), - A total of three green herons were seen; 
two of them in the vicinity of the great tidal flats and mangrove swamps at Somerset, 
and the other in a mangrove swamp near the Andros Beach Hotel. 

Little Blue Heron (Florida caerulea). - Adult and immature birds were observed 
in various mangrove swamps. Eight birds were seen in one day on the tidal flats 
at Somerset. 

Cattle Egret (Bubulcus i. ibis). - No more than two or three individuals were 
noted during my entire stay on Andros. Presumably, this species in more numerous 
than my observations would indicate. 

Common Egret (Casmerodius albus). - Single birds and pairs were seen in and 
around mangrove swamps along the coast on almost every outing, but never more 
than four or five individuals were recorded on any one day. 

Snowy Egret (Leucophoyx t. thula). - Observed in coastal mangrove swamps. A 
flock of six birds flying over a mangrove swamp near our campsite constituted the 
largest number seen at one time. 

Turkey Vulture (Cathartes aura septentrionalis). - Common; observed each day. 
A dozen or so of these vultures feeding on a dog's carcass were the most seen at 
any one time. 

Marsh Hawk (Circus cyaneus hudsonius). - One bird was observed hunting over 
' fields near the San Andros airport. 

Sparrow Hawk (Falco s. sparverius). - Individual birds observed in open pine 

woods near Red Bank and San Andros. Never more than two individuals seen in _ 

one day. 



Limpkin (Aramus guarauna pictus), - An individual of this locally rare species 
ran across the shore road about 20 feet in front of me near the estuary at Somer- 
set. The limpkin is described by James Bond in Birds of the West Indie s as a 
vagrant in the Bahamas. 

Coot (Fulica americana). - Fairly common in some localities, especially around 
Fresh Creek and in yome of the ponds near the Andros Beach Hotel, The largest 
number of these birds seen in one day was 40 in the vicinity of Andros Town, 

Semipalmated Plover (Charadrius semipalmatus). - At least four individuals 
observed on the tital flats at Winterset. 

Piping Plover (Charadrius melodus circumcinctus). - A flock of 20 birds observed 
at Winterset on January 1, 1972. 

Wilson's Plover (Charadrius wilsonia). - One bird was seen over a period of 
several days on the beach near our campsite. 

Black-bellied Plover (Squatarola squatarola). - At least 50 of these birds were 
scattered over the great tidal flats at Winterset. Small numbers were seen else- 
where on the coast. 

Ruddy Turnstone (Arenaria interpres morinella). - Twenty-four turnstones were 
counted along the ocean beach south of Andros Town on January 1, 1972. Individuals 
and smaller groups were seen at several other places along the coast. 

Spotted Sandpiper (Actitis macularia). - Only on spotty was seen, near our camp. 

Willet (Catoptorphorus semipalmatus inornatus). - One of these striking shore- 
birds was observed on the tidal flats at Somerset. 

Greater Yellowlegs (Totanus melanoleucus). - Two or three individuals seen at 
various places on the coast every day. 

Lesser Yellowlegs ( Totanus flavipes). - A flock of 40 lesser yellowlegs flew over 
the lagoon near our campsite during the early evening of December 31.. The birds 
were flying paralel to the coast and in a southerly direction so it is quite possible 
they were migrating. 

Least Sandpiper (Erolia minutilla). - An individual was seen on the tidal flats at 
Somerset in company with semipalmated sandpipers on January 1, 1972. 

Short-billed Dowitcher (Limnodromus griseus hendersoni). - A flock of 18 birds 
were scattered over an area of the tidal flats at Somerset on January 1, 1972. 

Long-billed Dowitcher (Limnodromus scolopaceus). - One bird with an extremely 
long bill was observed with the short-billed form at Somerset on January 1, 1972. 

Semipalmated sandpiper (Ereunetes pusillus), - Eight of these little gray and 
white "peeps" were counted amongst other shorpbirds on the flats at Somerset. 

Western Sandpiper (Ereunetes mauri). - Three western sandpipers were closely 
observed as they fed on the mudflats at Somerset on January 1, 1972. 

Sanderling (Crocethia alba). - One or two birds were observed everyday on the 
beach near our campsite, and at least a dozen birds were seen along the shore near 
the San Andros Hotel, 

Ground Dove (Columbina passerina). - This little dove was common in brushy 
areas along roadsides and around the edges of the coppice. As many as 24 were 
seen in one day. 

Mangrove Cuckoo (Coccyzus minor), -From one to three individuals seen daily. 

Short-earred Owl (Asio f. flammeus). - One of these diurnal owls was observed 
flying over the meadows surrounding the San Andros airport. 

Smooth-billed Ani (Crotophaga ani), -Flocks averaging nine*or ten individuals 
were seen in and around Andros Town and Coakley Town, Attention was usually 
drawn to these birds by their raucous notes and their comical posturing. ' 
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Cuban Emei'ald (Chlorostilbon ricordii). - Seven individuals were noted between 
our campsite and Archie's Lodge on December 29. A few were seen each day in 
other localities. 

Bahama Woodstar (Calliphlox evelynae). - A few^ of these attractive hummingbirds, 
usually females, were recorded each day. 

Belted Kingfisher (Megacer a. alcyon). - One or two birds noted each day. 

Yellow-bellied Sapsucker (Sphyrapicus v. varius). - Most often seen in and around 
pine woods, where as many as four were noted in a day. 

Hairy Woodpecker (Dendrocopos v, villosus). - Resident through most of the 
Bahama Islands. Single individuals were seen on several days. 

Tropical Kingbird (Tyrannus melancholicus). -One individual of this attractive 
kingbird was seen in some coppice along the road between our campsite and Ai^chie's 
Lodge. In the Birds of the West Indies, Bond does not mention that this bird occurs 
in the Itahama Islands, but he does state that it is a vagrant to Union Island and to 
Cuba. 

Gray Kingbird (Tyrannus dominicensis). - This is a common wintering species, 
according to Bond. Three birds were recorded on December 29 and one or two 
individuals were noted on most other days, usually on the etiges of pine woods. 

Loggerhead Kingbird (Tyrannus caudifasciatus). - Single birds were observed on 
three separate days. Dark crown and sides of head and the more olive-colored back 
are good fi.eld marks to separate this bird from the gray kingbird. 

Stolid Flycatcher (Myiarchus stolidus). - Usually seen in brushy areas near mangrove 
swamps; never more than one or two birds seen in a day. \ 

Wood Pewee (Contopus virens). - Common wintering species. Several seen daily. 

Greater Antillean Pewee (Contopus caribaeus). - Told from the wood pewee by a 
buffy wash on the underparts. Has a habit of quivering its tail after perching. This 
species is a common resident on Andros, At least half a dozen or so birds were seen 
on most days. 

Caribbean Elaenia (Elaenia niartii.ica). - At least one, possibly two, of these 
little flycatchers observed in a brushy area near the San Andros Hotel. 

Bahaniian Swallow (Callichelidon cyaneoviridis). - Only one individual was posit- 
ively identified, but it was proably more common than this one record would indicate. 
The Bahamian swallow resenbles a tree swallow in coloration, but has the shape of 
a barn swallow. 

Tree Swallow (Iridoprocne bicolor). - Flocks of several dozen birds seen at the 
San Andros aii^port, and at the docks near Morgan's Bluff, where fifty or more were 
hawking insects over the stacks of logged trees awaiting shipment. 

House Wren (Troglodytes aedon). - One individual was seen and heard singing 
on the grounds of the Andros Beach Hotel, 

Northern Mockingbird (Mimus p. polyglottos). - Quite common and widespread 
in distribution, especially in the vicinity of human habitation* 

Bahamian Mockii^bird (Mimus gundlachii). - One or two were usually seen each 
day, but I experienced some difficulty in differentiating between the Bahamian and 
the Northern mockingbirds. 

Catbird (Dumetella carolinesis). - Seen most often around Andros Town where 12 
birds were tallied on January 1, 1372. 

Blue-gray Gnatcatcher (Polioptiia c. caerulea), - Very common and recorded in 
many types of habitat. The maximum number seen in one day was 20 on December 
29, 1971. 

Starling (Sturnus v. vulgaris). - Flocks of ten and twenty birds were noted on 
December 31 and January 1, respectively, in and around Andros Town. 
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Thick-billed Vireo (Vireo crassirostris). - Common and recorded on most 
days in the field. The largest number seen in one day was 12. Resembles the 
white-eyed vireo, but entire underparts pale yellow. 

White-eyed Vireo (Vireo griseus noveboracensis). - This familiar vireo ranges 
throughout most of the eastern United States, the Florida Keys, and south to the 
Bermuda Islituds, where it is a resident. One or two individuals were noted daily. 

Black -whiskered Vireo (Vireo altiloquus). - This is the West Indian represent- 
ative of the red-eyed vireo. Individuals were seen on only two occasions: once out- 
side Coakley Town, and once near Andros Town. 

Philadelphia Vireo (Vireo philadelphicus). - This rather uncommon North Amer- 
ican species is listed by Bond as a vagrant to the West Indies with records only 
from New Providence, Eleuthera, western Cuba, and Jamaica. On December 31, 
I observed an individual for several minutes on Uie grounds of the San Andros Hotel. 

Black and White Warbler (Mniotilta varia). - This wintering North American 
Wood Warbler was noted on four different days; the largest number seen in one day 
was seven on December 31. 

Blue-winged Warbler (Vermivors. pinus). - One bird observed and heard singing 
on the coastal road within a mile of our campsite at Small Hope. This species is 
described by Bond as a rare winter resident and transient* It winters more reg- 
ularily in Central America. 

Parula Warbler (Parula americana). - This beautiful little warbler was quite 
common, especially in the vicinity of Coakley Town and Andros Town. At least a 
dozen individuals were recorded December 31, and again on January 1. 

Yellow Warbler (Dendroica petechia aestiva aestiva). - One or two individuals 
were noted daily. The largest number seen in one day was four. 

Magnolia Warbler (Dendroica magnolia). - Three individuals were recorded on 
two consecutive days: December 31 and January 1. 

Cape May Warbler (Dendroica tigrina). - Winters commonly. Recorded each day 
with as many as 25 to 30 individuals listed on December 31 and again on January 1. 

Black-throated Blue Warbler (Dendroica c. caerulescens). - One to three in- 
dividuals noted on three different c^ys. 

Myrtle Warbler (This warbler was a familiar sight every day and was found in 
virtually every type of habitat. The greatest number listed In one day was 40. 

Yellow -throated Warbler (Dendroica dominica)* ^ Oi^ or two birds seen most 
days, frequently in or around coconut palms. One very confiding Individual was 
seen by many persons at the San Andros airport termlnaL 

Pine Warbler (Dendroica pinus), -Three pine warblers were seen on December 
29 in pine woods between our campsite at Small Hope and Archie's Lodge. 

Prairie Warbler (Dendroica discolor). - A few individuals seen each day, usually 
on the edges of dense coppice, or in mixed brush and small bushes where eight 
birds were seen in one day. 

Palm Warbler (Dendroica palmarum). -Very abundant and found in a wide variety 
of habitats whereever there was a small amount of open ground. Forty to 50 of 
these little tail-waggers were seen on most days, and 65 were listed on December 29. 

Yellow Palm Warbler (Dendroica palmarum hypochrysea). -One individual of this 
Eastern form of the palm warbler was studied at leisure aivi in good light on Dec-- 
ember 28. 

Ovenbird (Seiurus aurocapillus). - Single individuals were seen on three oc$a^<)Uhir»^ 
always in fairly dense cover, orce on the margin of a mangrove swamp near Andros 
Town. 



Northern Waterthrush (Seiurus aoveboracensis). - Three birds were recorded on 
December 31, ana iwo were seen on Januai^y i, i^l2, ail m Anuroy lown. 

Louisiana Waterthrush (Seiurus motacilla). - Three individuals of this species 
were recorded along the road near Love Hill. 

Kentucky Warbler (Oporornis forraosus). - One individual was seen December 31 
near Coakley Town. 

Common Yellowthroat (Geothlypis trichas). - Winter resident, commonly found in 
coppice, brushy situations, and along the edges of mangrove swamps. Over 20 were 
seen on December 31. 

Bahamian Yellowthroat (Geothlypis rostrata). - This large-sized version of the 
yellowthroat has a decidedly heavie* bill. Only one individual was positively identified. 

Yellow-breasted Chat (Icteria virens). - A single bird was closely observed January 
1, 1972 in the vicinity of Somerset. Bond lists this species as a vagrant in the West 
Indies. 

American Redstart (Setophaga ruticilla). - Observed on four days with the largest 
number in one day being six birds. 

Bananaquit {Coerepa flaveola). - This interesting and colorful bird was seen in 
thickens, groves of trees, as well as around most of the villages. They were easily 
"whistled'* up close to pose for their pictures. Eight or ten were seen on most days. 

Stripe -headed Tanager (Spindalis zena). - Rather common in mixed woods, parks, 
and brushy areas. These attractive birds were noticed on most days in the field with 
12 being the most seen in one day. 

Puerto Rican Tanager (Nesoospingus speculiferus), - Although Bond assigns this 
species exclusively to Puerto Rico, at least four birds were observed in the park -like 
grounds of the Andros Beach Hotel. 

Greater Antillean Grackle (Quiscalus niger). - One bird was seen December 31 near 
Coakley Town. 

Black-cowled Oriole (Icterus dominicensis). - Individual females seen December 31 
and January 1 on the grounds of the Andros Beach Hotel. 

Red-winged Blackbird (Agelaius phoeniccus). - A single male redwing flew over our 
campsite at Small Hope. 

Greater Antillean Bullfinch (Loxigilla violacea). - Common and rather evenly dis- 
tributed in the coppice and groves of trees around human habitations. Ten birds were 
the most seen in one day. 

Black-faced Grassquit (Tiaris bicolor). - Very common, usually found in brushy 
areas. Females and immature birds outnumbered adult males at least four to one. 
Twenty-five or more birds were noted on most days. 

Indigo Bunting (Passerina cyanea); - A dozen or more individuals were noted daily. 

Savannah Sparrow (Passerculus sandwichensis). - One individual was identified in 
an area of open fields and cut pine woods near Red Bai^ on December 28. 

Lincoln's Sparrow (Zonotrichia lincolnii). - A single* Lincoln's sparrow was seen 
in a brushy area near Archie's Lodge on December 29. In the Birds of the West Indies , 
this species is listed as a vagrant. 



The Birds Of The Bahamas 



Common Name Recorded For Andros Personally Sighted 

By Eugene Keferl 

Least Grebe T 

Pied-billed Grebe 

Audubon's Shearwater 

Wilson^s petrel 

Red-bill2d Tropicbird 

White -tailed Tropicbird 

White Pelican 

Brown Pelican x x 

Bluefaced Booby 
Brown Booby 

Double-crested Cormorant x 
Olivaceous Cormorant x 
Anhinga x 
Magnificent Frigatebird x 
Great White Heron x 

Great Blue Heron x x 

Green Heron x x 

Little Blue Heron x 

Cattle Egret x x 

Reddish Egret x 

Common Egret x x 

Snowy Egret T 

Louisiana Heron x x 

Black-crowned Night Heron x • x 

Yellow-crowned Night Heron x 
Least Bittern 
American Bittern 
Wood Ibis 

Glossy Ibis x 
' White Ibis x 
Roseate Flamingo x 
Snow Goose 

Black-bellied Tree Duck 

West Indian Tree Duck x 
Mallard x 
Gadwell 

Northern Pintail 
White-cheeked Pintail 
Blue-winged Teal 
American Widgeon 
Northern Shoveler 
Wood Duck 
Redhead 

Ring- necked Duck 
Lesser Scaup 
Ruddy Duck 

^ lasked Duck 



The Birds Of The Bahamas 

Common Name Recorded For Andros 



Red-breasted Merganser 




Hooded Merganser 




Sparrow Hawk 


T 


Turkey Vulture 


X 


Red-tailed Hawk 


X 


Marsh Hawk 


T 


Osprey 




Peregrine Falcon 




Pigeon Hawk 


X 


Sharp- shinned Hawk 




Common Bobwhite 


X 


Guinea Fowl 


X 


North American Turkey 


X 


Limkin 


T 


Clapper Rail 




Sora Rail 




Black Crake 




Purple Gallinule 




Common Gallinule 




Coot 


X 


Caribbean Coot 




Common Oystercatcher 


X 


Semipalmated Plover 


X 


Piping Plover 


T 


Wilson's Plover 


T 


Snowy Plover 




<ni • 1 1*11 1 T^i 

Thick-billed Plover 




American Golden Plover 




Black-bellied Plover 


X 


Killdeer 


X 


Ruddy Turnstone 


X 


Stilt 


X 


Common Snipe 


X 


Upland Sandpiper 




Spotted Sandpiper 


X 


oolitary oandpiper 




Greater Yellowlegs 


T 


Lesser Yellowlegs 


T 


wiiiet 


X 


Short-billed Dowitcher 


X 


Red Knot 


T 


Long- billed Dowitcher 


T 


White -rumped Sandpiper 


T 


Semipalmated Sandpiper 


T 


Western Sandpiper 


T 


Sander ling 


T 


Stilt Sandpiper 





Personally Sighted 
By Eugene Keferl 



X 



X 



X 



X 
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Common Name Recorded For Andros Personally Sighted 

By Eugene Keferl 

Hudsonian Godwit 
Herring Gull 

Laughing Gull x x 

Ring-billed Gull 

Bonapart's Gull 

Gull-billed Tern 

Forster^s Tern 

Common Tern 

Roseate Tern 

Bridled Tern x 

Sooty Tern x 

Least Tern x 

Royal Tern x 
Sandwich Tern 
Caspian Tern 

Brown Noddy x 
Black Skimmer 

White -crowned Pigeon x x 

Mourning Dove x x 

Zenaida Dove x 
White -winged Dove 

Ground Dove x x 
White-bellied Dove 

Key West Quail Dove x 

Mangrove Cuckoo x x 
Yellow-billed Cuckoo 

Great Lizard Cuckoo x 

Smooth- billed Ani x x 

Barn Owl x 

Short-earring Owl T 

Burrowning Owl x 

Chuck -will's Widow x 

Common Nighthawk x x 

Chimney Swifts x 

Cuban Emerald x x 

Bahama Woodstar x x 

Belted Kingfisher x x 

Yellow- shafted Flicker x x 
West Indian Red-bellied Woodpecker 

Yellow-bellied Sapsucker x x 

Bahamian Hairy Woodpecker x 
Eastern Kingbird 

Grey Kingbird x x 

Tropical Kingbird T 

Loggerhead Kingbird x 

Stolid Flycatcher x x 

O'Tood Pewee T 
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The Birds Of The Bahamas 



Common Name Recorded For Andros Personally Sighted 

By Eugene Keferl 

Great Crested Flycatcher 

Rufous -tailed Flycatcher x 
Greater Antillean Pewee x 
Carribbean Elaenia T 

Bahama Swallow x x 

Tree Swallow T 

Purple Martin 

Rough-winged Swallow 

Barn Swallow 

Brown-headed Nuthatch 

House Wren T 

Northern Mockingbird x x 

Bahama Mockingbird x x 

Pearly-eyed Thrasher 

Catbird x x 

Starling T 
Robin X 

Red-legged Thrush x x 

Grey-cheeked Thrush 

Olive -backed Thrush x 
Wood Thrush x 
Veery x 
Bluebird x 

Blue- grey Gnatcatcher x * x 

Thick-billed Vireo x 

White-eyed Vireo x 
Yellow-throated Vireo 
Solitary Vireo 

Philadelphia Vireo T 
Black-whiskered Vireo x 
Red-eyed Vireo 

Black-and- White Warbler x x 

Blackpoll Warbler x x 

Magnolia Warbler T 
Prothonotary Warbler 
Tennessee Warbler 

Parula Warbler x x 

Yellow Warbler x x 

Cape May Warbler x x 

Black-throated Warbler (Blue) x x 

Black-throated Green Warbler 

Myrtle Warbler T x 

Yellow-throated Warbler T x 

Pine Warbler x 

dive-capped Warbler 

Bay-breasted Warbler 
1 Q Prairie Warbler x 
j Swains en's Warbler 

"^^^"Golden - winged Warbler 4 _ ^ 



The Birds Of The Bahamas 



Common Name Recorded For Andros Personally Sighted 

By Eugene Keferi 

Blue-winged Warbler T 
Bachman's Warbler 
Kirtlands Warbler 

Palm Warbler x x 

Ovenbird x 

Northern Waterthrush x x 

Louisiana Waterthrush T 
Kentucky Warbler T 
Connecticut Warbler 

Common Yellowthroat x x 

Bahama Yellowthroat x 

Redstart x x 

Yellow-breasted Chat T 

Bananaquit x x 

Stripe-headed Tanager x x 

Puerto Rican Tanager T 
Summer Tanager x 
Orchard Oriole 

Black-cowled Oriole x 
Red-winged Blackbird x 
Great Antillean Crackle T 
Bobolink T 

Greater Antillean Bullfinch x x 

House Sparrow • 
Yellow-faced Grassquit 
Cuban Grassquit 

Black-faced Grassquit x x 

Rose-breasted Grosbeak 
Blue Grosbeak 

Indigo Bunting T 

Painted Bunting 

Dickcissel 

Savannah Sparrow T 

Lark Sparrow 

White- crowned Sparrow 

Song Sparrow x 
Lincoln's Sparrow T 



Approximately 227 species of birds recorded from the Bahamas 
Approximately 137 species of birds recorded from Andros Island, Bahamas 
As of January 1973 Eugene P. Keferi has recorded 52 species of Birds on 
Andros Island. 

There are only three species of endemic birds in the Bahamas: 
Bahama Swallow, Bahama Woodstar, Bahama Yellow-throated Warbler 
Th^e are approximately only 42 nesting species of birds in the Bahamas. 



^ = Sighted by Tom Thomson 



Appe ndix I 



Taxonomic Guide To And 



By Eugene Keferl 



Taxonoralc Guide r.nd V/orkbool 
of 

Kavlne Organisms Found Hear 
Andros Island, Bo.hair!i\s ' 



- 1 

Plant Kingdom • 

PhyliUii Chlorophyta (Green Alg^^e) 

!• Pigment chlorophyll present* 
2* Cellulose cell^vall. 

3» Unicellular or many- celled fllanionta or 
flat, leaf like in sbructure* 

Phylum Rhociophyta (Red Algae) 

!• Chlorophyll raaskod hy the red pigmer't phycoery thrin. 

This pigment ccn ahsorl:) the longer bine lio;ht vixjs. 
2* Can grow at greater dejpths th^xn other algoe* 
3» Some accuiimlatc calcium — coralline r!lp;ae * 

Wore i'mportant than corals in reeT f'orinat ion. 

Phylum Phaeophyta (Brov/n Algae ^such as kelp and sargcssum) 

1. Pigment chlorophyll unasked by the golden^-brovm 
pigment fuooTianthin . 
. . - 2. ' Multicell*alar plonts of vorio^is f eras . 

Phyiuni Sperinatophyta (Seed Plants) 

1. Usual3-y hr^ve roots, stems, exicl leaves. 

2. Embryo surrounded by cotyledon and usually 
enclosed in a covering (seed coat). 

Notes on Marine Plants s 
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Phyliiiii Porifera (Sponges) 



It Body with raany popos, canals, or charabcrs 

throii^^h v;hich water flows. 
2t Body of two layers of cells v/ith 2]ieGench;^n7ic 

betv.'ecn. 

5. Interior surface colls aro flagellatGcl choanocytas 

v;hicb set up a current of v/ater throur.;h the anln^alt 
4* Tlssiie level of organi^^ation, cTi^-est ion intracellular* 
5* Mesenchjinal skeleton of spongin fibers, crystalline 
spicules , or both. 




cho ano b e layer 

u]e3enoh7>niie layer 
epidermal l^^yer 

fmioebacyte 



'porocyto 



spicule 



Fig» 1' T^rpioal 
sponge « Arr o v/s 
ind i c at e direction 
of water current. 



Pig* 2. Diograra of 
a sponge . 



ill of 



l^ote« on Sponges;. 



PhylvLM Coclentcrata (Jellyfish, Kydra, Corals, etc*) 
!• Radial SjTrinetry* 

2. Two body layers, outer epiderjuis and inner 
gastrodemis , vdth riesogleal loyor between. 

5# Some organs- -gonads, noutlj, castrovi^^icular 
cavity, tentacles vxth nei^io tocysts , etc • 

4. A diffu.se network of nerve cells* 

5. Altei'nation of generation v;ith 3se:>aial polyp 
. staj;;;e and sexual medusa stage — only one 

; stage doinlnatss. 

Class Hydro zoa 



2. V.o partition of gastrovascular cavity. 

3. No gullet. 

4. Solitary or colonial* 

Class Scypbozoa (Jellyfish) 

1# Body form a free-svrirroning medusa. 
2. Ko gullet; gastrovasculnr cavity is pouched. 
3^. Tentacles on both the "umbrella" edge and 
mouth margin. 



1. 



Body form a polyp. 



nerve cell 



interstitial 
cell 

epidermal cell 



nematocyst 





gastrodermal cell 



gland cell 



flagellated cell 
sensory cell 



Fig. 3. Diagram of the body wall 
of a coelenterate . 



Kotes on hydrozoans and jellyfish: 



Class Antliojioa (Cor-als, Sea Anemones) 

!• Body fori\i a polyp (I'o iiiedusno). 

2» iVoutli iGT'Cis into a gullet, (;;.^r^trov:'Scular 

cavity divided by verb ion 1 septa. 
3. Solitai»y or colonial, attached. 
4» Some secrete slreletons internally (Soft and 

Horny Corals) or externally (Stonj^ Corals). 

Subclass Aloyonaria (Soft and Horny Corals) 

1. Eight pinnately bi'anched tentacles and 

2 . E X^o 'Cr s in£^; 1 e c o rap lete septa. 

3. An cndoskoleton (Formed v/ithin the meso^lea) 

Order Alcyonaeea (Soft Corals) 

1* Polyps with lower parts fused. 
2. Oral endc5 ( to.itacles ) protrude. 
S. Skeleton of separate limj spicules, 
no axial rod. 

Order Gor^onaoea (Horny Corals) 

!• Polyps furied, colonies plant-like. 
2. Axial skeleton of calcareous spicules 
or horn- like gorgonin, or bot}i. 




Fig. 4. Diagro.--: of a horny 
coral, riot ice the axial rod. 
Soft corals do, not have this 
axial structure'. 



Notes on soft and horny corals: 



Subclass Zoantharia (Stony Corals) 

1. Tentacles nove:^ 0---soi;iot;'.r.:es branciicci. 

2. S3:eleton solid, if' present. 

3. S]-:eleton secreted by epidcrraal cells, 
external . 

Order Actiniaria (Sea Aneraones) 

!♦ Ko skeleton. 

2. Polyp largo, coluiiinar, with jnusctilnr 
v/alls and pedal disc. 

Order Madreporaria (Stony Corals) 

!• Exoskeloton compact, calcareous. 



IntercoiTLinuniGation bctv/eon polyp 




'body v/all 



■£astrovasc\ilar cavity 



calciun carbonate cxoslreleton 



Fig* 5. Diagrajoi of a stony 
coral. Notice that the hard 
exoskeloton is ox^tside of the 
animals . 



Notes on stony corals: 



Phy3.w;i BryoKoa (lions Aniinals) 

!• }311ateral zjmietry , throe r^erm Icycrs • 

2* Co.loniel, eaoiv s.Aa3.1 individual in a sep-'orrn: 

house ( Zooociiv.i) • 
3 » Co^riplcto di^^;e.s t ive trr.j.ct , U- shaped . 
4» r.ouuh surroixiulcd by a retractile lophophore 

be ar in^ t cnt a c 3 e fj • 
5. Zooeciun^ secreted by epidermis, is usually 

calcareous or chltinous . 




Fi^^ 0. Diagram of 
one anlrp.al in a colony 
of biyozoans . 



Kotos on bryc::oajns: 



- 7 - 

Phy.ltijn Echinoderraata 

1# Rridlal synuaetry, usually S-pai'tcd. 

2» Three body laye2^s--or2r:.ns covered v;ith cilxa. 

S» Body covered by epiderifils over a riosoderitinl 

skeleton, often v'ibh spines (Echlnos-spines, 

dermis- Gkin) . 
4t CoinpXete, s:b!u;lo di^- estive tract . 
5 • V:a,ter vascular system v-:lth bubo foot for 

locomotion and respiration (in sorac; ) ; rr.adreporite 

Is entrance and. exit for vatov • 
6f Tubefeot project from an ambulacral groove • 

Class Asteroidea (Starfish) 

!• Body flattened, starsho.ped or penta^^.onal . 

2i Arras not sharply set off from central disc* 

3i Spines short. 

4» Two or 4 rov/s of tube feet. 

Notes on Class Asteroidea: 



^ 8 - 

ClasG Kolothurioldea (Soa CviciJjabers ) 

^. • . !• Body 3,onc, sau3?.r,e-i:haped».. . . \ 

2. Ko arms or spines • 

K. Mouth ringed by retractile tentacles. 

4. Cloaca usually v/lth rospix^atory trco. 

Class Kchinoidea (Sea Urchins, Send Dollars, Sea 
Biscuits) 

li SJceleton rigid ^nd globular or disc-like, 

v/lth movable spines • 
2» Slender tube feet v/ith suckers. 

Class Ophluroidea (Brittle -Stars) 

1. Body a central disc v/ith 5 slender jointed arms. 

2. I'abe feet in 2 rows, 

3. Inco'jTiplete digestive ; system-.>-,o.toinach sac-like. 

Jlotes on sea cticunibers , sea urchins, sand dollars, sea 
biscuits, and brlttlestai'S ; 
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Phylvun Annelida (Scgraented V/orrno) 

1. Bod\^ lov.i^f usually vlsably segmented v/ith 

paired r.etr.e (bristles). 
2 • Coiaplete dl(^;e3t ive tr,?.ct . 
5. Blood system closed. 

4# Kidventr-al nerve cord v/itb a {.ganglion per segment. 
5. llephridia as excretory systcvn. 

Class Polychaeta ("Ljany Bristles") 

1. I^any segments v/ith parapodia (fleshy feet) v/ith 
setae. 

Order Errantia (Bristlev/orins , Clamworins) 

1. Segaients alike except in head and anal regions. 
Order Sodentaria (T\\bev;oriiis ) 

1. Body segments of tv;o unliVre regions. 

2 . Live in burrows or tribes ( calcareous or 
non-calcareous ) . 

Motes on annelid v/ornjs: 
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Phylxua Arthropods (Joint-footed Anirials) 

1. Body with head, thorax , and abdonen. 

2 • Like or unlike soi.iltc s ( f^e^ricnt s ) var ious3.y fxwcd • 

S. Kach somite beors a pair of jointed apriondaf:es . 

4. Ezoskeleton of c;iitin v/nich is molted period5 cally . 

5. Open blood syster.:. 

6. Ventral nerve cord v/ith paired gan;;lia in each 
sojnite . 

Class Crustacea 

!• Head of 5 fused somites. 

2. TV'/o pair antennae^ 1 pair jov;s^ 2 pair nia>:illa. 
• 3f Body usually vrlth dorsal carapace. 
4» Ap])endascs often biraj:ious . 
5. Respiration by gills in most. 

Subclass Cirripedia (Barnacles) 

1 • Adults sessile • 

2. Attached in head region by secretion 
from cement gltmd. 

3. Carapace becomes mantle around body-- 
usually with limy pli^tes. 

4. Tho3:'c?cic appendages slender and bristly^ 
used for food-gathering- Abdomen vestigeal. 

Subclass Malacostraca 

!• Body typically of 19 somites (5 head, 8 

thoracic, 6 abdominal). 
2. Head fused v;ith several thoracic somites 

(cephalothora-x) • 

Order Isopoda (Pill bugs, for example) 

!• Body flattened dorsoventrally • 
2^ No carapace • 

3. Abdomen short, somites partly or all fused. 
Kotos on Barnacles and Isopods: 
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Order Amphlpocia (Sand hoppers, bench fleas, etc.) 

1* Body flattened lo.tcr^lly. 

2. ]!o Cfirap:Ace. 

3* Abdori]en fle::ed ventrally. 

Order Stomatopoda ( I/Io.ntis shrilrrip ) 

!• ChelipodG look like first legs of 
preying, raantls • 

Order Decopoda (Lobsters, Crabs, etc*) 

1 • I,!o s t ly mar ino • 
2. Five pairs ofjv/alking legs. 

I 

Notes on ajrnphipods, mantis shrirap, and dccopodsS 
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Phyliun I.:ollUGca 

!• Bilateral syrimctry. 

2. Sort body swrT-oundocl by a mantle v/hlch Dcually 
secretes a limy shell of 1, 2, or 0 parts • 

5. Usually an anterior head and ventral riuscular 
foot • 

4. Kouth Y/lth a horny rodula (ezcept bivalves). 
Class Amphiiicura (Chitons) 



!• Single shell, usually spiral • (Uncoiled, 

reduced, or absent in sone) 
2. Head distinct, with raspin^^; radula, co:pj7:only 

Y/ith tentacles and eyes. 
5^ Foot large and flat. 



1. 
2. 
S* 
4. 



Body elliptical* 

Shell mlddorsal of 8 platesr. 

Foot lar^e and flat • 

Gills in a row in groove around foot . 



Class 



Gastropoda (L:u;ipets, Slu^vs, Snails, Conchs) 



Notes on atnphineiirans and gastropod 



O ♦ 
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Clf?.s»s Peleoyi)odo (Cla:nOj Scallops, etc.) 

1*. Shell 01 2 lateral valver,, usiu^lly v/ith dorsal 

hln^e and l:l.[;fijnonb ^ and closed by I'oi^ 2 

adductor }(air3clo55. 
2. i^antlc of flnttcnod rirht and left lobes, v;:lth 

posterior siphons in moriuo f ori.is . 
5» Poet v.-ed^je-sho.ped In rno^t, projecting between 

Btant le s and slie lis. 
4» Ko head, J^-s, or radula* 

Class Cephalopoda (Sqtiid, Octopus, llriiutllus) 

!• Shell external in nan.tllolds. Internal in • 

squids, lackinrj in octopi. 
2. Head lar^c, eyes conopicuoUvS , mouth v/ith 

horny jav/s and radula* 
3» Poet modified into 8 or 10 arms* 

Motes on pelccypods and cephalopods: 
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Phylim Cliordata 

It Dorsal tiibiilr.r verve corcl^ paired lyill sli-ts 
end a notachorcl at sonc ti^nc in tlicir life c 
2# S ostentation usually evident • 
5* Tail bohind o.nus . 

Subphyluni 1\xnico.ta (Ui^ochordata ) (Sea Squirts) 

!• larva free--3v irir.iin2> tadpole- like , v-ith 
iiervo cord and notocL'-ord in tail. 

2f Adult tubi^lar', globose^ or irre^jular in 
form, covered v;ith tunic which is often 
transparent • 
' 5# Gill slits in pharyngeal ro^jion. 

4» Aniivial solitn.ry or colonial. 




nerve cord 



notochord 

gill slits in pharym: 



pig# 7» Dlagi'^^ of the free-s^/irmning 
larval form of a tunicate. 




'incurr ent s iphon 
ey current s iphon 

.pharyngeal basket 

ii testine 



duct of gonad 

stomach 

^ tunic 



Pig# 8# Diagram of one 
sessile adult tunicate • 



Notes on tunicates: 



A List of Jlarli-iC Plants C'.nO. /uolr.r'^J.s 
Found Hear AnclrO£5 . Islr.ncl, Loccmbci''^ 1970 
C03iipilcd by lin.T^'ono P. Kej'erl 



Phyliirri Chlorophyta (Green ril^:;ae) 

Ulva Sea lottuoo 

Acetr/oiila^^ Miishr oorn sh s\pecx 

Pen icTilll^.r; Mcrmr.ri's ^hnvinj- briinh 

luijrrojDOji heart or kidney- shopccl sc£;:ri?ents 

Codlvj-i club-shC'.ped branches {rjpon;;c soiw/ccd) 

C air ier pa roser.ibloc mosiies, ferns or cacti 

each plant is a sin^^le coll 

Phylum Rhodophyta (Red alr^ae) 

Cor al l 5. n a 

Gonloiithon dinsely branched - pink 
Phyltun Phaeophyta (Brov.oi al£;ae) 
Sarp^assrjn 

Phylum Tracheophyta (lio.rine reed plants) 

Zo^stein^ eel^ras s 

turtle grass 



Phyliun Porifera 

C3.aso Deiiiotipongiae 

to;^.gerhead flpon^.:.o 
Vr^Je Sponge (liircAi^^.) 
Pinr-or Spon3o'''X0l7^^ 
lube Spon^;o 
Black Sponc;e 

Phylu>n Coelonterata 
Class Hydro so a 

Order Hydro ida (Hydro ids) 
Many unlmov.ii cpocies 

Order Kydrocoralliria 

Stin::;in2 (Ruro) Coral (rillenora) 
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Phyliun Coo lontor :^■b a 
*Clo.::ic .\nl:ho;:oa 

S\^b c 1 V. c :-i A 1 c y o ,n r i a 

Ordex^ Aloyonacoa (v^oft Corals) 

Order Corj'onixcca (!!orny Corals) 

3 on. Frn (Oor^-onia fj,f\^:)ol.Inr!) 
Sea V;h:ip 

Sea }''cr.i:her ( IjpJL^iSl?^?^^ 1-12^ 

Subclac; s Zoantiiai'ia 

Order Actiaiiari-a ( r.o.i Anojiior'Os ) 
Several UnlaiovrA Species 

Order I.^adroporaria (Stony Corals) 

Sta;;;;riOrn cor.al A^L'Jiri!^''!!:; corj/lcor:aj c 
EDdio j?n coral Acroco :\a .o7'Jj^:a V?r * 

Lar^.'O rxiVjor coral Porj^to/s^ jjoi^:0.o'^/'' 
Siiiall fln-jor coral il'^^i.'A^os -"^/u^cal^ 
?3ra:j-ii Coral Ilonndra 
r/ii!;ip^, or 

'fountain coral 
Lov; brain coral 
Stai^ coral 
RoGe coral 
? 

S'i:iall round coral 
Let oucG coral 
Pillar cor 0.1 



Phy liiin }i;ch ino de riua b a 

Class Asteriodea (Starfish) 
Pr^^iil'^H y o t i 01 -1 -Vi tu 

UnlrnoVn siiiall sand starfish 

Class Plolothurioidea (Soa cucurabers } 

Holotliurla f loridjuis West Indian Sea Gxicwmber 

Class Kchinoidea (Sea Urchins) 

P2J1!}:9^(1I:. L^l'A^vri^Tii^il lOAf-^-spinod black ser. urchin 
* 5?!^ iiDifilliLil ^ ^'^ P ^ '-^ ^ ^ ( p i > ^ k ) 

"^'-^11^3 ' ''-i'-^j'^^j-'^'^A'^^ bD.unt-opJ.nod sea urchin 

&:ihj.iicv\ic'ti^^ ::ubrn- 'Ul/ .r as P.ock-borin^ sea urch5.n 
Clyp'ear^ber 5J:J>i/21'C^?AiiilIl ^^^'^^ biscuit 
Ilollita tej}'t\xC2^ Sand Dollar 

Class Oph5airo j.do a (^^rittlo Starfj) 

Unknown species . • - 
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[x^nasti'Oji nnnu.l r.v±s^ 

r:V^njlcjrn-a ^}i''0 02-a*l:a 
^; ri:.'r :3 troa rau ir ns 
Pl^l}i^ri2iAA~l:^ cy i . iridrvis 



Phylujii Armclida 

Clr.iJs Folychr.oto. * ' ' • 

Or'dc r j'jir v:.'.nu x a 

Bristle v;Oi-'i.i £^91l^'P;2>L^J'-j!iL 

Order uoclc]!'!: c.rj.a (i^'anv-'or^us and j.'oatbor diwocr v;oriri3) 
Fi'jax ly Sabr>il:U>;C non-cp.lcr.rcouri ti>bc;ir> 

Sr.bol Ir-r'j r; 

Pcii ill ly 3 e r 1 :l d a o G 1 c r c oiT^" 1 ''o c il?jl^i"irllll 
Pho/lvia;-! Arthropocla 

Subc In 3 :i G ii'i' J.}>cc ia r>*.rna c Icn So v c rv. 1 uri?:tiOv;n 

specie o 

Subclf?.3n Kalo.cos trr^ oo. 

Or do r I rj o po da I* r r.y iui>n o^ :n s oo c 1 e 3 
Order Araphlpoda Beaoh floras and ijiaxjy otli^^rri 
Order S bc»;iatox'>oda Kant is S]jr:unp 
Oi'de r Pec ap o d a 

Spiny rook lobster ^i^^l'^jjv'iii'^}^-.^ 
B lue c rab ClOjQiio c^^^^^ 

Purple clawed hcr.iiiit cjo'o^'io^^i t a ^2i^J:!S:J^^ 
crab 

Other herra it aw b f.i 
Rock c]^--.bs 
I'.vA crabs 

Phylum K;0 1 In g c^3 

Class Cfastropoda 

Barh ado s JCoyho le Libiipe t 

Spotted I/iriipet 

V/e^rt Indian. Top Shell 

Ainerlcan Suar SholJ. 

Fovar-toot)ied rlorlte 

Tessellate L'erite 

Virgin Kcritc 

AnrjLila t e Per iv- iiiklo 

False rrlckly-'V: inkle 

Beadcfi Per Iv; Inkle 

■Vest 3:ndlan '..oriu-Shell 

Slipper aholl 

Stoc^r/ Gorith 

vraeori Conch 

Fla^uln;^o Ton^i-io 
•"Cohrnon ^ cat Indian Siiinia 

Soi3tho.\T. lilniature Ilatica 

Triton's Trwnroet 
— Del-cold -nock Sliell 

True Trilip 

;^ost Indian Ba-bble She].! 
TJnk-no\/n Olive Siiell 



F i a 5.n? rc?.l fi yr2!J'{£^ 
Top a c a *o 1} ai . '.u:. 
Cli/£t?rr\u^^^ l!Jl-.9i'L 

%i£iM 15}^L^?ii:L^J-::•Ji:::: 
5^:i^^i2^^ j^n^i^Vlircra 
'focTr r^JA^^ 3*- *. \r a tuA a 

l^trq}:i"!T.\£ f'J:{,i:.'^i 

Ik} t'ica' i2]it^jLC^-rL 
GhTr ori '/a i o ; ta 

p/jj/lla '^o oc iTTcnt all 



C 1 a f] t: P 0 1 o cyp o da 



Plat Treo O/^^uor 
Aolr.nt io ' Oy 3 tov 
At 1 [\nt 1 r; ].' c ur 1 Oy s t c r 
Arn r; c j. ' ? c 2:1 3 j-^. e 1 3. 
Tiger Luclnc 
Leafy Jc/cl no.r. 

Clar>?j Gopha3-O})odo. 



A s V! J.) i ll 0 A "X t"? 



I 



Appendix J 



Andros Workboo 



By Eugene Kefer 



Phylum Porifera(To. bear pores)--Spongcs 

A^ Morphological Characteristics 
1. Radial sy!rji:otry or nono# 

2» All shapes and sizcs(v ino to 6 ft*) and colors© 
3# Body with many pores, canals or ch a.ibers through which 
v/ater flo'.vso 

4:0 Body with two layers of cells and a mesenchyme betvreen 
5. Mesenchymal skeleton of spongin fibers, crystalline 

sp.-'.cules or both* 
6» Interior surface colls are flagellated, these cellj 

called choanocytes, set up a current of water through 

the animal* 
?• Tissue level of organization© 

Bo Habitat and Life History Characteristics 

!• Most are marine, a fevr live in f rcsh-v/ater • 

2o None are parasitic* 

5# Alv/ays sessile© 

4© Solitary or colonial • 

5» Feeds on plankton and suspended organic matter© 

6© The larger sponges take 5 to 6 years to reach maturity 

V© Reproduce ase:xually by budding and gem^les© 

8© Reproduce sexually by egg and sperm© 

Cc Classification basis 
^ 1© Skeletal arrangement© 

2© Shape of the spicules or skeletal unit© 
5© Structi.iro of the canal system. i 

Do Classif ication(5000 species) 

1© Class Calcarea(Calcareous sponges) 
a© Usually small and drab# 
b© Kas calcium carbonate spicules© 
c© Can bo an ascon, sycon or leucon grade sponge© 

2o Class Ee:s:actinellida(Glass sponges) 
a© Pale color© 
b© Syjnmetrical in shape© 
c© 6 pointed siliceous spicules© 
d© Deep v/ater 

5© Class Dcmospongiae 

a© Coloration is frequently brilliant© 
b© Irregular in shape© 
c© Leucon grade only© 

d© Siliceous spicules or spongin fibers or both© 



Kotes: 



T 



f s 




A. Ascor) Grade. 



B. 




Racial Cahal 



5ycon G-rac/e 




C- Leucon (jrroJe 



lO. 



TURTOX KEY CARD ' 
for 

Grantia 




c: 



A. Habit sketch 

B. Longitudinal section 

C. Cross section 

D. Detail of canals 

E. Tangenllil section 

F. Qioanocytc 

1. Osculum 

2. Bud 

3. Oscu!um 

4. Incurrcnt canal ^ 

5. Paragastric cavity (cloaca) 
6* Radial canal 



7. Dermal epithelium (ectoderm) 

8. Pore membrane 

9. Spicule 

10. Incurrent canal 

11. Prosopyle 

12. Radial canal 

13. Entoderm 

14. Collar 

15. Embryo 

16. Egg: cell 

17. Ameboid wandering cell 

18. Excurrcnt canal 



19- Paragastric ca vhy 

20. Paragastric epithelium (entoderm) 

21. Diaphrngm 

22. Apopyle 

23. Incurrent canal 

24. Radial canal 

25. Par^igastric cavity 

26. Radial canal 

27. Incurrent can?,l 

28. Flagellum 

29. Collar 

30. Cell body 
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Phyli:un Coelento2^ata(Hollov; gut) 

A» Phylinn Characteristics 
!• Radial symn?3try# 

2m Body generally v;ltb tv;o layers of cells, an outer epldcr:nis 
and an Inner gastroderinls, but has a nesogeal layer betv/eon 
5p Skeleton llriy, horny or none© 

4* Possesses specialised cells called nematocysts© 
5o Some organs; gonads, mouth, sensory and tentacles o 
60 Possesses a gastrovascular cavltyv 

?• Possesses a diffuse network of . unpolarized nerve cells 

an so.Tie sensory organs© 
8© Reproduction is co:nr.ionly by alternation of generation; 

with medusa and polyp stages • One stage usually dominates 

B© Class Hydro2;o a (Hydro ids-— -2,700 species) 
1© Some Class Characteristics 

a© Can display either the polyp or ined\isa stage or both© 
b© lle^^oglea .is never cellular© 
0© Ilydronediasa has a veliui© 
d© Gastrodemis does not have neiuatocysts© 
- e© Some have a calcareous exoskeleton© 
2© Some Habitat and Life History Characteristics 

a© },:ost are relatively sraall and inconspici^ous; frequent3y 

appear to be "seav/eeds*** or algae© 
bo Colonial or solitary© 
Co Peed on small plaiiktonic anjjnals© 

C* Class Scypho2oa( Jellyfish- — 200 species) 
1© Some Class Chij^acteristics 

a* Medusa stage is the doriinsjit life i^^rii© 

b© Thick raesoglea which contains w^jndering amoeboid cells© 

c© The boll never has a velum© 

d© Pour to many tentacles© 

e© Manubriura is drawn out into four oral ai ^s© 
f© The bell varies from a flat saucer to a deep helmet© 
2© Some Habitat and Life History Characteristics 
a© All are marine© 

b© l.!ost are free sv/lmining, only one group is sessile© 
C© Size varies from 1 inch to 7 feet© 

d© They fe on all types of animals, a fer; are ciliary 
feeders* 

e© Some possess synblotic algae© 



Dc Class Antliozoa(Sca rncrnonos end coraln 6,000 speciocj) 

lo Sornc Class Cloaractcristicc 

ao Polyp stage oiily> the laodiisoid staj^e is coHipletcly 

absent • 
b# Uesorrlea is cellizlar^ 
c» ArJjTiiaA possesses a tn.bular pharyiixo 

de The gastrovascular cavity is divided by vertical scptao 

The septa have nernatoc*^stso 
f • They are both colonial aiid solitary© 

2o Subclass Alcyonaria(Sort and Horny Corals) 
/. tio Eip;ht pinnately branched tentacles© 
/ b© Eight single coraplete septa* 

Co Has an endo skeleton forraod within the mesoglca© 

do Colonial 

e© Order Alcyonacea(Soft Corals) 

aa) Polyps v/ith the lower parts jri:isedo 

bb) Only the oral ends {tentaclos; arc exposed • 

0^) Skeleton is mde \\p of separate limy spicules 5, 



fo Order Gorgonacea (Horny Corals) 
aa) Polyps are ruscd.» 
bb) Colonies are pla-nt-like. 

co) Axial skeleton of calcarec^^s spicules or horn-like 
gorgonin, or botho 

3o Subclass ZorJitharxaC Stony Coi^ls and Sea Anoinoncs) 

ao Tentacles are never 8, soTnetiines tb:ey are branchddo 
be The skelevou is solid or absent© 

0* The skeleton is secreted by epidermal cells externallyo 

do Order Aot:biiaria(Sea /oioriionos) 
aa) ViO skeletonc 

bb) Polyps are large, colunnar-, with i.mscular walls 

and a pedal disc© 
cc) Solitary* 

Go Order Madroporaria(Stohy Corals) 

aa) Exoskeleton is coinpact ajod calcareous* 
bb) Colonial or solitary© 



no a^:ial rodo 



Notes: 
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Coe/enterate Body Forms 




Tchiazic 



■ Meso^ki* 



■G o.S'^roVaSCi'/Qr 'Co.vii< 



e>asal 0 
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Polypoid QoJly Foryi^ 
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.Me.clv5o\Jl Body Fotyyi 



Barnes 094?) pq-^' 



86 



^ nufrifivc hydronfh 



_qonoporQ 
qono/hecQ 



qa^ifOVQ^cufor cavity 

.mQdu5a bad 
bio5fo5iyf<i 




hydrofhzcQ 
hypo^torf\(i 
mouih 
q, V. cavity 



^;^f<zntoctc 
epidermis 
qasttodcnrtis 



co^nojorc l^pfdermis^ 



qonopore. 



medojQ bud — l- 
qonott^zcQ 

btai to^ ty/Q ^ 



LONOITUDINAL' SECTION 
GONANGIUM HyDRANTH 

me50(^fea 



90 J frovQ^ cufar covi 
E>. GONANGIUM 



nydrocaulu^^ ^ 



Fjg.69. OBf-LlA 



Je ily f I s K 



S1D2 View of aurelia 

GASTRIC riLA:ra»T 




Sea Ane. mone 




CROSS ^ SECTION B21jK«; GULLET 
CROSS SBCTIOU TtlROUGH GULLET ' 




Seo'tion thnu^l CK Colohy of Soft Coral 
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G-asi"ro irasCt/Zar Cawify 



TcKl'^Cic/c- 



SKcUhl Seph 



-'Theca. 

Skeleton -C«C0j 
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Phylum CtcnophoraCconib bearing ) — Co:nb Jellles«— 80 specie 
llorpho logical Characteristics 
!• Biradial SyiTmetry* 

2» Three germ layers with much iriesoglea* 

Tv/o tentacles • 
4* Eight ciliated bands of fused cilia(Conb rov;s) 
5© No neraatocysts (one rare exception) 
6# The gut has one opening{Gastrouascular Cavity) 
7# Possesses colloblasts or adhesive cells o 
B» Habitat and Life History Characteristics 
1» All marine (Usually in coastal v/aters) 
2» Carnivorous, feed on small planktonic animals. 
' 5» Most are luminescent* 
4* Feeble swimmers* 
5» Honeocious 

Notes: 








— Cot^ b 



lhCtr>copsi. 
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Phyltua AnnelidadUnf^ed v/onns) Segmented V/orms 

, Ac Phyliirr. Characteris t.lcs 

1% Bilateral symmetry* 
2# Body elongated* 
5# Body divided into se^jnents* 

air xhe body is coniposod of body divisions which are 

arranged in a linear . antero-posterior axis# 
b# Condition is called metamerism* 

Co Condition exists intcrrially as well as externally v 
4# Digestive system is complete* 
6* Circulatory system is closed* 

6* Complex ncrvox:s system v/ith a ventral nerve cord and 
some cephalization* 

Bo Class Polychaeta(Kany bristles) 4,000 species 

1* 'Jlass Characteristics 

a* V/ell defined head regicn{oephali%ation) 
b# Possess lateral appendages called parapodia on most 
segments* 

' c* Sexes are separate without permanent gonads* 
2© Miscellaneous Informotion 
ao Most primitive class* 
b* Most are marine* 

c* Vary from 2 irmi to 5 meters i^i length* 

d* Many are brigl^itly colored ;some iridescent* 

e* Most polychaetcs are secretive* 

Can become adapted to lov; salinities* 
5# Classification 
C... a* Subclass Errant ia 

aa© Many sirailar segments© 
bb# Possess head appendages,* 

CO* Swimming, crav/ling, burrov/ing and tube building forms • 
dd* Activ^e v/orms* 
Subclass Sedentaria 

aa# Body is regionally . differentiated* 
bbo Parapodia reduced* 

cc* Hei^d region is highly modified for feeding* 
dd* Usually tube dv/ellers, tube is fixed to something* 
4o Epitoky 

Er A reproductive phenomenon characteristic of some 

errant polychaetes in which a nonsexual for7n(atoko) 

becomes a sexual form(Epitoke) * 
V. aa» Head region changes* 

bb* Parapodia changes* 

cc* Gonads develop* 
bo Sv/arming 

aa# Sv/im to the surface* 

bb* Shed eggs and sperm* 

cco Very distinct periodicity v:hich often coincides 
Y;ith lunar periods* , 

. , c# West Indian example Atlantic Palolo (Eunice schemacepha la) 

July; first or last quarter of a lunar cycle;"' 
5 to 4AM in the morning* 
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01igochaeta(Fev; bristles) 2,700 species 

!• Poorly developed head# 
2m Fev/ setae • 

No lateral appendages • 
4« Very few marine species • 

Class Hinidinea Leeches 

1. No setaeo 

2« Possesses suckers. 

S« Segments hard to see. 

4# No tentacles or parapodia# 

5# Pew marine species • 



Notes: 
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C. Mo^' /-lead eel ^orm 
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lliscellaneousv Y.'ona-Likc Phyla 

Phylum Ncinertinca(Sea Kymph) Ribbon TVoms ? 550 species 

A» Phylum Characteristics 

1» Unsegmcnted^^ 

2# Ribbon sh^jped. 

5» Co:npletc diger^tive system* 

4» Posscses a proboscis^ 

5» )'any have eyes* 
B» Miscellaneous Information 

!• One species is said to be 80 feet long* 

2» Feed on other animals living and dead* 

5* Most are marine* 



Phylum Aschelmenthes 

A* Class Nematcda Roundworms: at least L;0,000 species* 

1* Unsegmentedi. 

2* Cylindrical and slender; ends usually pointed* 
3* No large appendages «> 
4* Longitudinal uiuscles only* 
5* Complete digestive system* 

6* Found in all habitats, many are serious parasitic 
pests to plants and animals. 

/ 

Phylum Sipunculoidea(Little pipe)---Peanut v/orms: 250 species* 
A* Phylum Characteristics 
1* Unsegniented* 

2* Cylindrical, blunt posteriorly* 
5* Retractile front end v;hich bears the mouth* 
4* Mouth surrounded by tentacles* 
B* Miscellaneous ^formation 

1* l/lO inch to 24 inches long* 
2* All marine* 
3* Burrow in mud and sando 
4* Yellowish or grayish in color • 

Phyiiun Echiuroidea( Adder v/orm) Spoon v/orm: 60 species 

A* Phylum Characteristics 
1* Unsegmentod* 
2 * Sausage-shaped* 

5* Anterior proboscis spatulate or thread-like, cannot be 
completely withdrav.^* 
B* Miscellaneous Information 

1* One inch to 18 inches long* • 
2* All marine* 

3* Burrov/s in the mud or sand, or in rock or coral crevices* 
4* Color usually drab* 

Phylum Hcmichordata(Half string)-- — Acorn 'Abrms: 100 species 
A* Phy?um Characteristics 
O le 3 body divisions (Proboscis, collar and trunk)* 

2* Gill slits* 

3* Complete digestive system* 
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B* Miscellaneous Information 
4 to 24 inches long. 
2* All marine. 

Z>9 Burrow in inud and sand or live under stones and shells o 
4« Have coiled castings at exits of U-shaped burrows* 



Notes : 



Phylum Hemicliorclata 




Phylum Echinodormata( Spiny skin) 5,300 species 

A» Phylvan Characteristics 

' !• Radial symmetry, usually 5-partoci» 
2» Three bod/ layers (A true coelo.^) 

3» Body covered by an epidermis over a Tnesodemial skeleton 

offcen v/ith spines • 
4» Conplete digestive system in most classes* 
5» Many possess a Y/ater-vp.scular systern* 
6» Many have tube feet» 

?• Dioecious usually; reproduction is usually sexinal. 

Sojwe species can reproduce by self-division and many 

regenerate lost parts readily^ 
Bm All are marine • 
9» Generally carnivorous • 

B» Class Asteriodea Starfish: 1500 species 

1# Body flattened, star- shaped or pentagonal • • 

2# Anns not sharply set off from the central disc* 

S» Spines usually short • 

4» Two to four rov/s of tube feet* 

5© Has an open aiubulacral groove • 

6m Has a inadriporite* 

7» Has pedicellaria^ 

Qm Usually has a complete digestive system* 

C# Class Ophiuroidea Brittle Stars and Basket Stars; 1900 species 

!• Body flattened. 

2# 5 arms are sharply sot off from the central disc. 

5» Spines usually short* 

4* Ko 'suckers* on:: tho tube feet* 

5* Closed acibulacral groove. 

6© Has a madreporite. 

?• No pedicellariae 

8* Has an incomplete digestive system; no anus* 

T>m Class Echinoidea Sea Urchins, Sand Dollars ^ Sea Biscuits 

860 species 
1# Body globular or disc like. 
2# Skeleton rigid. 
5# Slender tube feet v/ith suckers* 
4* Spines short to very long and movable. 
5* Possesses pedlcellaria* 

6* Mouth has sharp teeth; Aristotle^ s lantern. 

£• Class Kolothurioidea Sea Cucumers: 1100 species 

1* Body long, sausage-shaped© 

2* Skeleton is usually composed of microscopic plates. 

Z>m No arms* 

4* No rigid spines* 

5* No pedlcellaria* 

6» Mouth ringed by retractile tentacles. 

Cloaca usually with a respiratory tree; 
B» Possesses tube feet v/ith suckers. 

9» Pood is organic material from bottom debris cr- plankton^ 



P# Class Crinoidea Feather Stars and Sea Lilies: 620 species 

!• Body is a small cup-shaped calyx* 
2» 5 arms can be branched. 

3» Arjfns have lateral appendages called pinnules • 
4» Some are stalked and £essile(sea lilies) • 
5» Wo madreporite. 

6» Open arabulacral groove lined v/ith cilia and tube Toot. 
?• Food is microscopic plankton, small crustaceans and 
detritus caught by the tentacle s» 



Kotes : 
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Fivz liv/ncj Classes of EclninoJtrwc^fa. 

Dio.Cjrcin^ hnafiz 5ctf/oM5 SAouvmji Body' Fottns 




yA;steroi deo. 



5 • S 




Opkluro't clecL 
Brlitiz Star 





Hclofh 



Cr/V? o« decL 
Se<^ Z./7 



DlaR;ratrrpatlc Rcprepsntatlon " Of The Ast e roid V/atcr-VG3Cular System 
Krav/n as thougja the vmlls" ot' the vessels are transparent. 
Tube feet are dravm on one arm only. 
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SEA URCI-JINS-SEA BISCUITS-SAND DOLLARS 

« 

c , 




Seav ... Cu c umLers. 




Phyliizn IJollusca 



A» Phylixm Characteristics 
1* Bilateral syr^etry* 

2 • Soft body surroxinded by a mantly which usually secretes 

a limy shell of 1, 2 or 8 parts • 
3» Read region dv3velopcd in soine classes • 
4» Mouth has a radula bearing minute chitinous teeth 

(Except Pelecypoda) 
5» l.!any have a ventral muscular foot» 

B# Cldss Amphineura Chitons: 600 species 

Class Characteristics 

a» Possesses 8 dorsal plates{shells) or none# 
h. Body elliptical* 
c» Foot large and flat* 
do Head small; no eyes; no tentacles* 
e# 6 to 80 gills In the pallial groove* 
2% Miscellaneous Information 
a* One to 12 inches long* 
b# All marine • 

c* Ijsually found on rGclry shores • 
d* Most feed on algae* 
e* All are dioecious • 

C* Class GastropDda(Bolly-foot) Snails: 100,000 species 

1# Class Characteristics 

a* Most possess a single coiled shell{May be uncoiled, 

reduced, absent, internal or external)* 
b* Head distinct usually v;ith eyes and tentacles* 
c» Foot large and flat* 

d* Possesses gills and/or a pulwonate cavity* 
2* Miscellaneous Information 

a* 1/25 inch to 24 inches long* 

b* Marine, fresh-water or terrestrial* 

c# Free living, sessile, sorae ^are psa^asitic* 

d* Qcmivorous, carniT^orous, herbivorous, scavengers, or 

ciliary feeders* 
Oe Moneouious or dioecious* 

f* Further classification of the Gastropoda is based 
solely on internal anatomy v/hich is not practical 
to use in the field* 

D* Class Pelecypoda (Katchet-foot) ^Bivalves: 50,000 species 

1* Class Characteristics 
a* Shell is in trwo parts* 
b* Laterally compressed* 
c* Ko head* 

d* Foot is vredge- shaped* 
2# Miscellaneous Inf oritia t ion 

a* 1/10 inch to 40 inches (500 lbs*) 
b» Marine and fresh-v/ater* 

c# Most are ciliary feeders; a fev/ feed on bottom debriso 
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Clas3 Cephalopoda (Head-foot) Octopus, Squid: 1,000 species 

!• Class Characteristics 

a* One shell or none; the shell can be internal or 
external, flat or coiled. 

b» Head is well developed v/ith conspicuous eyes* 

o» Tentacles and arms v;ith suckers surround the mouth* 

d» Mouth possesses a hor*ny bealc and a radula. 

e» Mantle surrounds the body organs. 
2# Miscellaneous Informatiort 

a» ^ inch to 100+ feet long* 

b* All marine* 

c» Most are free-sv/iimingo 

d» All are predaceous carnivores • 

6« May be the most intelligent of the invertebrates • 



C/ciSS Amphi.ntora. 



( CUon ) 




'liim Ai'thropoda( Joint- footed) 1,000,000 species 

A« Phyliiai Characteristics 

!• Body frequently divided into segmpntsj head, thorax and 

abdorien; nay be Aised in sor;ie groups • 
2# Hardened cxoskeleton containing chitin; must molt 

periodically* 
3# Jointed appondages* 
4« Open circulatory system. 

B» Class Merostomata — -Horseshoe Crab: 5 species 
Class Characteristics 

&• Six pair of appendages on the cephalo thorax* 
b# Horseshoe shaped carapace* 
c* Bayonet-like telson* 
d# Five pair of exposed book gills* 
2* Miscellcmeous Information 

a* Carapace reaches a length of 2 feet* 
b* All marine* 

0* Most are found in shallow areas* 

d# Scavengers, feed on small invertebrates, some feed on 
algae • 

e# One V/est Indian species ( Xiphosura polypheinus ) 

C* Class Pycnogonida — -Sea spiders: 500 species 
1* Class Characteristics 

a* 4-6 pair of legs (8 segments/ leg)* 

b* Body is usually composed of distinct segments (4'-5) * 

Om Four dorsal eyes* 

dm Possesses chelicera and a proboscis* 
2m Miscellaneous Information 
a* 5 mm* to 500 mm* 

b» Exclusively marine bottor.: dwellers* 
c* Food on hydroids, soft corals, anemones bryozoans 
end sponges* 

d© Abimdance is directly proportional to the food supply 
e* They move very slowly and are very hard to see* 

D# Clasi-. Crustacea---*30,000 species 
1* Class Characteristics 

a* Head is 5 fused segments* 

b* Two pair of antennae, one pair of jav;s, two pair of 
maxilla* 

c* Body is usually covered v/ith a dorsal carapace* 

d* Appendages are often biranous* 

e* Respiration by gills in most groups* 

2# Subclass Cirripedia-— Barnacles: 800 species 
a* Adults sessile 

hm Attached in the head region by a secretion from a 
cement gland 

Cm Carapace becomes a mantle around the body; this usual 
forms limy plates* 



d% Thoracic appendages are slender and bristly; used 

' for food gathering* 
e* Abdomen vcstigal* 
f» Exclusively marine • 
g» May be free-living or paras itic» 

h» Many concnensal on jellyfish, sharlrs, bony fish, v;halcs, 
manatees, sea snalces, turtles and crabs • Kany 
species are host specific* 

Subclass IJalacostraca 

a* Body typically of 19 somites (5 head, 8 Thoracic and 
6 abdominal ) • 

h% Head fused v/ith several thoracic somites; cephalo thorax* 

c* Order Isopoda — -4,000 species 

aa* Body flattened dorsovent.rally© 
bb* Ko carapace • 
cc» Abdomen short* 

dd* 1/5 inch to 14 inches • • 
ee» Marine, fresh-wftter or terrestrial* ■ 
ff» Free-living or parasitic. 

d# Order AKiphipoda Scuds, beach hoppers 

aa* Body flattened laterally. 

bb. No carapace. 

oc© Abdomen flexed ventrally. 

dd# 1/10 inch to 4-| inches long# 

ee» Marine, fresh-rcater or semi-terrestrial* 

ff^ Free-living or parasitic* 

Oo Order Stomatopoda^ — Mantis shrimp 
aao Body flattened dorsoventrally* 
bb* Shield-like carapace* 
cc* Eyes are large and stalked* 

dd* Chelipeds look like the first legs of a preying' 
mantis* 

ee* 1^ inches to 12 inches long* 

ff* All are marine, most are burrov/ers* 

gg* Most are brilliantly colored* 

f# Order Decapoda-— Shrimp, crabs and lobsters: 8,500 species 
aa* First three pairs of thor-acic appendages are 

modified as maxillipeds* 
bb» Five pairs of legs* 

CO* First pair of legs are often chelate* 
dd* Head and thorax are fused* 

ee* 1/10 inch to 24 inches (body length) eome have a 

cheliped span of 12 feet* 
ff* Marino, fresh-v/ater and terrestrials 
gg« Most are predacious and/or scavengers; a fev; are 

filter feeders* 




Chc/rpecf 
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.6. SuIcIqsS Malaco^frcLCCL 
Order Sfon'^ofopoJo- 



7V 



O.CCL 






Sqkk Solder 
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Phyliun Chordata 



!• Dorsal tubular verve cord^ i^n^ired gill s].its, 

and a notochord n.t. some thne in their life cycle • 
2. Sesricntatlon usually evident. 
5. Tail behind anus. 

Subphylum Tunicata (Uroohordatp. ) (Sea vSouirts) 

1. I;arva frec-s\vir[r:)in3., tadpole-liVc , with 

nerve coi'd and notochord in tailt 
2q Adult tubulor, globose, or irrc^;\ilar in 

form, covered v/ith tunic ^vhlch is often 

transparent . 

3. Gill slits in pharyngeal region. 

4. Aniiiial solitary or colonial. 




nerve cord 



- notochord 

-gill slits in pharynx 



Fig* 7» Diagram of the f ree-sviitrniing 
larval form of a tunicate* 




■incurrent s iphon 
excurrent s iphon 



.pharyngeal baskco 



duct of gonad 
stonach 

tunic 



P'ig. 8. Diagrajn of one 
sessile adult tunicate. 



Kotes on tunicates: 
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PhyliJQii Bryo^^oa (Moss Animals) 

!• Bilateral syinanetry, three r^Dvm Irycrs • 

2. Colo2iial, each srr.o.ll individ.\aal in a separate 

house (Zooeciiuii) • 
3» Co?nplete di^jestlve tract, U-shapecl. 
4t Month surrounded by 'a retractile lophophore 

bearing tentacles • 
5. Zooecium, secreted by epidermis, is usually 

calcareous or chitinous. 




Fig* 6* DiagrajTi of 
one animal in a colony 
of bryozoans. 

Notes on bryozoans; 
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A LIST OF Tlii: JIARINE ORGAKISLIS FOUITD AROUND ANDROS ISLAND 



Compiled from collections nado in December, 19V0, January, 1971, 
March, 1971, Way, 1971, and September, 1971 • 

These plants and animals were either collected or observed 
by Eugene P# Keferl. 

Phylxim Chlorophyta(Groen Algae) 
IJlva lactu ca(Sea lettuce) 
Enteromorpha (Grass Algae)* 
Dasycladu g 

AcetabuH aria crenulata 

PenicillvTS du mento sus ( Llorraa.n ^ s Shaving Brush) 
H alimed a 

Caulerpa nexlcana 
Udotea 

PhylTiin Rhodophyta{ned Algae) 
Coralllna 
Goniolithon 
Porallthon 

Phyl\i2n PhaeophytaCBrov.-n Algae) 
Sargnssymi baccifenmi 
Pad in a 

Phylvun Tracheophyta(luarine Seed Plants; 
Zoster£ ( E e 1 s r a s s ) 
yhalassia( Turtle Grass) 



Phylvtin Porif era (Sponges) 
Class Dcicosponglae 

Speciosponr>ia yo sp ar a { Logge rhe ad Sponge) 
Ij^As pongia fBath Sponge) 
liiroinia rVase Sponge) 
'Chalina ( Finger Sponge) 

(Pleated Tube Sponge) 
(Lavender Tube Sponge) 
A very large number of unidentified sponges • 

Phyluin Ctenophora 
Class Tentacula 

Mnemiops is ( Sea Y/alnut) 

At least another xmidentif ied species • 

Phylixm Coelenterata 
Class Hydro zo a 
Order Hydro id a 

Sevei^al unidentified species© 
Order Ilydrocorallina 

Mil lcpor a alcicornis (Fire Coral) 
Order Siphonophora 

Physaii a physalis (Portuguese Man-of-'';\'ar) 



Class Scyphozoa 

Casslopoa y.anachana (Man.^rove Jellyfich) 
■ Aiirelia aurata (I.loon Jelly) 
At least one other unidentified species* 
Class Anthozoa 

Subclass Alcyonaria{Soft Corals) 
Order Alcyonacea 

Alcyoniu:n ( De ad I.Ian^s Fin;;;;ors) 
Other unidentified spec:! 
Order Gorgonacoa {Horny Cora.ia) 
fior^^onia f labo lluTn (Sca fan) 
Lep t op;o r i a ( S c a Vhip) 
F s eu do p t e r ogo r i- 1 a ( S e a Feather) 
Many other ujildentif led species. 
Subclass Zoantharia 

Order Actiniaria{Sca Anemones) 

At least three unidentified species observed* 
Order Madreporaria( Stony Corals) 

Acropoi^a c er v i c or n i s ( S t agho r n Coral) 
Acropora pa'^.r=)a ta (Slkhorn Coral) 
Porites porltelTrLarge Finger Coral) 
i^orites' furcata( Small Finger Coral) 
Meandra laby rinthif oririi s ( Brain Coral) 
Moandra cllvoaa (Lo\v Brain Coral) 
Moandra ar eo la t a ( I^u shr o ojn Coral) 
hlonat^trea annu 1 a r i s ( Jaoun tain Coral) 
Eusmilia f astl f- lata ( Star Coral) 
Siderastrea radians (Brovm Coral) 
Agaric ia agar ic Ite a (Lettuce Coral) 
Ag a ricla sp^fBracket Coral) 
Pendrogyr a cylindrus ( Pillar Coral) 
Isophyllia sp*(Hose Coral) 
Favia fragr m 

Colpophyllia na tans (Moon Coral) 

Many other unidentified species observed* 

Phylum Echinodermata 
Class Asteroidea 

Order Fhanerozonia ^ 
Astropecten sp»(Sand Starfish) 
Or caster r e t i c u 1 a tu s ( \ V e s t Indian Starfish) 
Order S^pinulosa 

Echlnaster sentus ( Spiny Starfish) 
Glass Holothurioidea 

Actlnopyp; a a ga3si2i (V;est Indian Sea Cucumber) 
Eix apta lappa 
Class Echinoidea 

Diaden a ant illaru m ( Long-spined Black Sea Urchin) 
Tri pnoustes es culenta (Sea Egg) 

Lyt echinus y ar i e g a t u s ( Sho r t - s p in e d Y/hite Sea Urchin) 
pucldaris tribtiloi do s ( Slate Pencil Urchin) 
Echinonetra subang ularis (Kock-boi'^ing Sea Urchin) 
Echinanthus rosaceus ( Sea Biscuit) 
Clypea ster sub de pr e s nu a { C ake Urchin) 
Mellita u o s tud in a t a (S and Dollar) 
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Class Ophiuroidea 

Ophiot?:iri x sp. (Little Spiny Brittlostar) 

pnhioco?>in c chinata (V/est Iriuian Brlttlestar) 

Ophiodorina brcvxs:)ln uin(Crroen Serpent Star) 

Gorconcephalus sp»( Basket Star) 

Severiil unidentified specics# 
Class Crinoidea 

Antodoh sp« {Feather Star) 

At least two unidentified species • 

Phylum Annelida 

/. Class Polychaeta 

I Order Erantia 

Cdontosyllis sp* (Bristlev;onn or Fire V/orm) 

Nerois sp# 

Several other unidentified species* 
Order Sedontaria 

Family Sabellidae (Non-calcareous tubes) 

Sabellaria (Fan V/or:n) 
Paraily Serpulidae (Calcareous tubes) 

Sert)ula (Feat)aerdu3ter vVorm) 
Family Terebellidac(l«;op-headed ^.Vorns) 

One unidentified species knovm. 

Phylum Arthropoda 
Class Crustacea 

Subclass Cirripedia 
Order Thoracia 

Family Lcpadidae 

Lepas anat if era (Goose-neck Barnacle) 
Pa)iiily Balanidae 

Bala nus sp»( Acorn Barnacle) 
Chthainalus f r a g i 1 i s ( A c o r n Barnacle) 
Subclass Malacostraca 
Order Isopoda 

Several unidentified species* 
Order Amphipoda 

Several unidentified species* 
Order Stomatopoda 

Several unidentified species • 
Order Decapoda 

Suborder Macrura 

Family Alpheidae(Crangonidao) 

At least two unidentified species of 
snapping shrimp are found in the TjOggerhcad 
sponge, in Pen Shells and under rocks* 
Family Palaeinonidac 

Several unidentified species 
A Burrowing species 
(Barbarshop Shrimp — a cleaner shrimp) 
Suborder Ifeptantia 
Family Scyllaridae 

Scyllarois sp« (Spanish Lobster) 
Family Palinuridao 

Panulirus argus (v;est Indian Spiny Lobster) 



Suborder Anornjira 
Family Pa^jiirldae 

Cocnobit a c lypo tx t\\ s ( Purple - c 1 av/c d Hermit Crab) 
Potrochirus diorenos 

Clibanarius yittatixs (Striped Kennit Crab) 

Pagurus sp« 
Suborder Bp aehyur a 
Family Dromiidae 

Drpmidia ant 1 liens 1 s ( V/e s t Indian Sponge Crab) 
Family Calappidae 

Calap pa fl aTnTnoa ( Flamed Box Crab) 
Family Portunidao 

Callineotes sp#{Blue Crab) 

Por fcunus sp« • 
Family Xanthidae 

Panopeus ho rb s t i i ( C ommon I'ud Crab) 
Family Ocypodldae 

Ocypode albicans (Ghost Crab) 

Uo.a sp# j( Fiddler Crab) 
Family Grapsidao 
. PaohynraiDsus t ran s v e r su s ( ?/Io 1 1 1 c d Shore Crab) 

Sesarrtia oinorcujn fSoiiare-baekod Crab) 
Family Liajldac 

At least one unidentified Spider crab 
Family Gocarcinldae 

Gecarcinus ruricola (V/ogt Indian Land Crab) 

Cardisoma quanhumi fEdlble Land Crab) 
Fam^lly Majidae 

Stenoryi"ichus setl co rnis ( Arrowy Crab) 

lum Mollusc a 
Class Gastropoda 

Subclass Prosobranchla 

Order Archaeogastropoda 
Family Pissurellidae 
' Fissiirella b ar b ad en si s ( B ar b ad o s Keyhole Limpet) 

pic dor a listeriTLls tep' s Keyhole Lr'rnpet) 
piodora c ayenensi s ( Cayenne Keyhole Limpet) 
Lucapina sov;erbii(So\verby ! s Fleshy Limpet) 
LucTpTna s u f f u s^ C ancellate Fleshy Limpet) 
Family Acmaeldae 

Acmaea pustulata ( Spotted Limpet) 
Family Trochidae 

Citta rium plca (V:est Indian Top Shell) 
• Cailiostoma .iu.jubinum ( Jubjube Top Shell) 
yef;ula f a s c i a t a ( Smo o t h Atlantic Tegula) 
Te^^ula lividornaculata (V; e st Indian Tegula) 
Family Turbinidao 

Astrae a amerlc ana (American Star Shell) 
Astraea pho eb i^ Long- s p ine d Star Shell) 
A straea ca elata ( Carved Star Shell) 
Family Keritidae 

Nerita vc r s Ic o lo r ( Four** t oo thed Nerite) 
N e r i t a t e s s e 1 1 a t a ( T e s s e 1 1 a t e Nerite) 
Nerita pc loront a (Bleed ing Tooth Nerite) 
Neritina yirginea (Virgin Nerite) 
Puperita pupal Zebra Nerite) 

• s 



Order Caenoscistropoda 
Family Littorinidao 

• Llttorlna a n r ;ia 3 . i f e r a ( A 1 1 an t i c Periwinkle) 
Littorina zlczac (Zigzag Periwinkle) 
Littorina ^lcr>nlllur:;(D;varf Brown Periwinkle) 
Littorina f 3 o o c o r^^ Flo c c o e Perx\vin]:le ) 
Kodilittorig tv.b orcnlata ( Coranpn Prickly- vrlnklo) 
Tectarlus r::ar 1 c a tu gT I^o ad e d Periwinkle) 
Echin inus nodulosus ( False Prickly-winkle ) 

Family Verraetidao 

yermloularia sDirata (V'est Indian Vvorn Sh'^ll) 

Family Planaxidae 

PI an ax is lincatus (Dwarf Atlantic Planaxis) 

Family Potaraididae 

Batillaria m initna (False Ccrith) 
Cerrthiu'm l] atagvnn (C • v arip /blle) 
Cerithiun c^bu:rricviinTlvo ry Cerith) 
Cerithiuri littoratuni (Stoc}!:y Cerith) 

Family Calyptraeldae 

Crepidxrla m acv. 1 o s a ( Spo t ted Slipper Shell) 

Family Strorabidac 

Strombus glgas( Queen Conch) 
Strombus ran Ira; ^ ( K awk- v/in£; Conch) 
S trombus costattzs (L!ilk Conch) 
Strombus sanb a 

Xenophora c onchliophora ( Atlantic Carrier Shell) 
Family Ovulldae 

Cyphoina g ibbo sun ( Fl aani ingo Tongue) 

Keosimnia a" clculari s (Comnion V/est Indian Slmnia) 
Family Naticidae 

Matica panrena (Colorful Atlantic Hatica) 

Natica liyida 'CLivid Natica) 

Po Unices lac teus (Milk Moon Snail) 
Family Cassidao 

Cassi s tuberosa (King Helmet) 

Cassis xnadar^asc ar iena is ( Queen or Einperor Helmet) 
Cassis flam^^nea CFJame Helmet) 

Family Cymatiidae 

Charonia varie pata ( Triton^ s Trumpet) 
C yma t itm tuhero£\^(V.hite-mouthcd Triton) 
Cymatiiun car Ibbaeuja ( Dog-headed Triton) 
Cyrnat ixu n - nicobxir icu:n ( Go Id-mouthed Triton) 

Family Tonnidae 
- Tanna maculosa (Atlantic Partridge Tun) 

Family Muricidae 

Murex dilectus (Lace Murex) 
Murex pora\u n( Apple Murex) 
Morula nodulosa ( Blackberry Drupa) 
Purpxir a^ pa tu 1 a fC Wld e -mouthe d Dye Shell) 
Thais dcltoidea(Doltoid Rock Shell) 
Thais h aemos toma f loridana (Florida Rock Shell) 

Family Columbellidae 

Columboll a morcator3,a ( Common .Dove Shell) 

Family Fasciolariidae 

Fnsclolarla tulip_a (True Tulip) 
Leucozonia nas s a (Che s tmit Latlrus) 



Family. Ollvidae 

Ollva retici)larls (Kctted Olive) 
Family Vasidae 

Xantus anr:-ul aris (Lamp Shell) 
Family Margincllidae 

Pininum ap i c imtvi ( Common Atlantic Marginolla) 
Family Conidae 

Conus mus (].!ou3C Cone) 
Subclass Opisthobranchla 
Order Tectibranchia * 
Family Bullidae 

Bulla PC c i d e n t a 1 is ( V!e s t, Indian Bubble) 
Family Aplysidao 

Aplynia d actylomela ( Spotted Sea Kare) 
Class /unphineura 

A c an t h op 1 eur a f ^ r a nu 1 a t a ( Fix z zy Chiton) 
Class Pelecypoda 

Order Filibranchia - 
Family Arcidae 

Area zebra (Turkey Y/ing) 
Area irp/or icata ( I.:o s isy Ark) 
Anadara not nbil is (Eared Ark) 
}3arbatia cn ncelYar-ia (Red-brov/'n Ark) 
Family Mytilidae 

?todiolus amer icanus ( Tulip Mussel) 
Family Isognomonidac 

Isof;n oir;on alatus(Flat Tree Oyster) 
Family Pteriidae 

Pteri a col yjr.bus (Atlantic V/ing Oyster) 
Pine t ad a radiata ( Atlantic Pearl Oyster) 
Far^ly Pinniciae 

Pinna carnoo (Amber Pen Shell) 
Family Pectinidae 

Aequi pecten itius co sus ( Rough Scallop) 
Family Plicatulidae 

Plicatula gibbosa ( Kitten « s Paw) 
Family Spondylidae 

Spondylus amerioGnus (Atlantic Thorny Oyster) 
Order IXilamellidbranchia 
Family Lacinidae 

Cod£il:ia orbicu lp.ris( Tiger Lucine) 
Lucin a pennsylv anica ( Pennsylvanian Lucine) 
Family Chamidae 

Chama mpxerophy 11a ( Leafy Jewel Box) 
Family Cardiidae 

Laevi cnrdi um lae v ir;atu m ( Common Egg Cockle) 
Tr aoir s c g r d?ivim er.nontl^anuTnC Prickly Cockle) 
Papyrl dea soleniformis l Spiny Paper Cockle) 
Pam.ily Veneridae 

Chion e canc ol lata (CrosS'^barred Venus) 
Family Tclllnidae 

Telljj ia f austa ( Faust Tellin) 
Tellina radiata ( Sunrise Tellin) 
Tellina lir> teri ( ^Speckled ^ellin) 
Family Sanguinolariidae 

As aphis do f lo rat a ( G audy Asaphis). 
Class CePbalopoda** 
^ » Spiru la sp irula ( Contrion Spirula) 

ERy^C Octop us yul f^aris (Corrrnon Octopus) 

""^ SeT:)tote u this sp« (Cuttle fish) 



Compilcci by 3?U(icnc P, Kefcrl 



!• Intertidal Zone 

A» Oolitic LiLiestone Rock 
Barnacles 

Terrestrial Isopods 
liud Crabs (X^ithiduo) 
Shore Crabs (Grapsidae) 
Hermit Crabs 
Beaded Periv/inlcle 
Zigzag Perlv/inkle 
ConijTion Prickly-v/ inkle 
yPalsc Prickly-winkle 
^Barbados Keyhole Limpet 
Lister's Keyhole Ljjnpet 
Cayenne Keyhole Ln.inpeu 
Sov:erby*s Flesliy Limpet 
IhYarf Atlantic Planaxis 



Spotted Limpet 
Four- toothed l^erite 
Tossellnte IJerlte 
Zebra Ncrlte 
Bleeding Tooth Nerite 
Y/est Indian Top Shell 
Florida Hock Shell 
Wide Southed Dye Shell 
Blackbei-^ry Dinape 
Lace Miurex 
Plat Tree Oyster 
Tulip L:usnel 
Fuzay Chiton 
CoiniTion Octopus 



B# Mangrove Co:rimunity 

!• On Mangrove roots rjid branches 
Ang\ilate Periv/inkle 
Barnacles 
Hydro ids 

2» Under Majigrovc on the mud or rock 
Kud Crabs (Xanthidae) 
Shore CrabG(Grapsidae) 
Hermit Crabs 
False Cerith 
Jv5inatizre Cerith 



Tidal Flats (Marl, Mud or 
Hermit Crabs 
Sand Starfish 
Virgin Kerite 
False Cerith 
Minature Corith 
Connon Atlantic LTarginella 



dui-ing 



Fine Sand) Exposed 
Milk I.:oon Snail 
Color j^il Atlantic 
Y/est Indian Bubble 
Tiger Lucine 
Gaudy As aphis 
Mantis Shrimp 

Many species of Polychaeter; 



D« Exposed Sandy Beach 
Ghost Crab 
Hermit Crab 
Amphipods 
Collembola 



very lov^ tides 
Katica 



II • Infratidal Zone 

A» Coral and P.ock Rubble 
J^ea Anemones 
BroY-Ti Coral 
Hersnlt Crab 
Sponge Crab 
Spider Crab 
Spiny Lobster 
Cl^in Uoriri( Nereis ) 
Bristle V/or:!i 
Ma3:itis Shrinip 
Snapping Shriiap 
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Deltoid Hock Shell 
V/est Indian Top Shell 
American Star Shell 
Triton *s Ti'umpet 
Listeria Keyhole Liinpot 
Cayenne Keyhole Limpet 
Lace Murex 
Octopus 

Long-cpined Black Sea Urcliin 
Rock-boring Sea Urchin 



Re Subtidal Plats (l.Iarl, }.:ud or Sand} 

1# Usually in Eel or Turtle Grass Beds 
Queen Conch Eydroids 
True Tulips Spiny Lobster 
Lamp Shell 
Spotted Sea Hare 

2» Kot Particularly Associated vrlth Grass Beds 

Blue Grab Several sraall corals 

Herinit Crab Brovn Coral 

Plaine Box Crab Finger Corals. 

Loggerhead Sponge , Rose Coral 

Black Sponges Sea Pan 

Mangrove Jellyfish Sea ViTiip 

Short-Gpincd YvT:iite Soa Urchin Sea Feather • 

Long-spined Black Sea Urchin Soft Corals 

Pencil Urchin Amber Sea Pen 

Y/est Indian Sea Cucumber Cross-barred Venus 

Sand Starfish Triton's Triunpet 

Y/est Indian Starfish Y/est Indian I3ubblc 

Spiny Starfish Colorful Atlantic Natica 

Green Serpent Star Milk Moon Snail 

Brittlestars Ivory Cerith 

Ci Coral Reef 

Many species of corals v/ith the dominants being Elkhorn, 

Staghorn, Mountain and Brain Corals* 

Tu.bc Sponges 

Vase Sponges 

Sea Fans 

Soa V/hips 

Sea Feathers 

Many Species of Soft Corals 
Spotted Limpet 
^Barbados Keyhole Limpet 
Vest Indian Y/om Shell 
Long-spined Black Sea Urchin 
*>abellidae Y/ornis 
ierpulidae V/oms 

Ipo'^iali^ied Habitats (See the sheet on Symbiotic Relationships) 
>n Gorgonian Corals(Sea Fans, Sea YvTiips, Sea Feathers) 

jucafy Jev/el Box 

Atlantic V/ing Oyster 
tlantic Pearl Oyster 

..itten's Pavr 

Flam ins o Tongue 
est Indian Simnia 

o Oa Other Shells (D^ad or Alive) 
Spotted Slipper Shell 
. tlantic Pearl Oyster 
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?iarine Trophic Levels of Various Coiarnon Invertebrates foimd 
around /.ndros Islr^nd, Bahamas • 

Coniplled by Eugene P. Keferl 

Herbivores 

Fissure3.1idae (Keyhole Limpets) — usually browsin^^ at night on al^^ae 

covered rocks or on sponges* 
Acmaeidae(True Limpets) --same as above 
Trochidae(Top Shells) 

Turbinidae( Turban Shells) --e:cc3.ur>ively on -marine algae 
Nerltidae(Nerite3)--'Peed on algae 

Littorinidae(Feriv/inkles) — Microscopic algae and diatoms 
Calyptraeidae (Slipper Shells) — Modified filter feeder, sometimes 

called a ciliary feeder, traps algaco 
Strombidae (Conchs) — 'Some are suppose to feed on red algae 
Aplysidae(Sea Kares) --algae and large seaweeds 
Ainphincura( Chitons) —Algae, diatoms 

Primary Consumers 

Fissurcllidae (Keyhole Lir:pets)--some feed on sponges 
Cypraeidae(Cov;eries) --Presumably feed on colonial invertebrates 

such as tunicates and hydroids. 
Naticidao(Moon Snails) — Generally feed on bivalves and sometimes 

other gastropods; drills holes. 
Toniiidae(Tun Shells) — Other invertebrates 

liuricidae(l'urex Shells) — Bivalves, freshly killed sea animals, 

barnacles, many intertidal gastropods • 
Pasciolariidae( Tulip Shells) — very active predators 
01ividae( Olives) — carnivorous sand burrov/ers 
Conidae (Cones ) — marine v/orms, gastropods and living fish* 
Bull idae ( Biibbl e She lis) — c arn i vo res 
/unphineura ( Chitons ) — Some feed on bryozoans 
Scaphopoda{l*usk Shells) — Feed on Poraminifera 
Many Decapods 

Secondary Consumers 

Architectonicidae(Sun Dials) — Feed on Sea Pansies 

Janthinidae( Purple Sea Snail)-'-Portuguese-man-of-v;ar and Velella 

Epitoniidae(V/entletraps) — Sea Anemones and foramlnifera 

Ovulldae(Simnia and Flamingo Tongues) — Sea Fans and Sea Vvhips 

Cypraeidao(Cov/ries) — Tunicates an.d hydroids 

Cassidao (Helmet Shells) — Sea Urchins and Sand Dollars 

Cymatiidae (Tritons ) --Starfish 

Tonnidae(Tun Shells) --Peed on various invertebrates 
Muricidae(L;iirox Shells) — Bivalves, Freshly killed sea an?j:ials, 

barnacles, many intertidal gastropods • 
Pasciola.ri idae (Tulip Shells) — Gastropods and bivalves 
Olividae { Olives ) — Carnivorous 

Conidae (Cones) — Worms, gastropods and living fish« 
Bullidae (Bubble Shells) — Ca^i^^^ivorous 

Pyramidcllidae--ParaGitic snails on v/orms, starfi^jh, bivalves and 

Crepidula 

Nudibranchia(Sea Slugs) --Fish eggs, hydroids, sea anemones, small 

molluscs • 

West Indian Starfish — bivalves and \Torms 
Spiny Starfish — bivalves and rorms 

Sea Anemones — Pish and Crustaceans (Crabs and shrimp) 
ErJc ^^^^^ Decapods . ^ p 



Trophic Relationships continued 



Scavengers 07^ Detritus Feeders 

Stronbiidac(Conchs)--Sor[ic feed on carrion 

Potanidldae(Koi'n Shells or Ceriths) — detritus, and probably algae 
h!uricidac{Murcx Shells) — some feed on freshly killed sea animals* 
Eohinoldea 

Sea XJrchlns--all types of living and dead organic natter 
Heart Urchins, Sea Biscuits and Sand Dollars^-Mlnute organic 

matter 

Amphipods 
Isopods 

Probably many shrimps ar^d crabs 
Polychaeta 

Filter Feeders (Suspension Feeders) — feed on suspended organic natter 

dead or alive • 

ArcidacCArk Shells) Sabellidae V/orms 

Mytilidaed'ussels) - Serpulidae V/orms 

Isognornonidae(Tree Oysters) 
Pteriidac{ Pearl Oysters) 
Pii-inidao(Pen Shells) 
Peotlnidae { Scallops ) 
Luc in idae ( Luc lii e s ) 
Chamidae{Jev;el Boxes) 

Cardiidao (Cookies) ' . 

Sanguinolariidae (Soi^^guin Cla^ns) 
Oalyptraoidae( Slipper Shells) 
lIolotlii'*ioidea(Sea Cucvuribers ) 
Teredliaidao ( Shipv/oriiis ) 

Deposit Feeders — feed on niscellancous organic natter on the sub^itrato 
* Tellinidac ( Tellins ) 
Kolothurioidoa(Sca Cuciir-ibers) 

Polychaeta(I«Iop-headed woras) several other species of worms 

Plankton Feeders — These animals feed on selective living pl'^.nktonic 

organisms • They could be herbivores, primary or 
secondary cons^-uners, depending on Y;hat they eate 
Hydr62;oa—'r.ooplc Akton . 
Alcy6narla(Sof t Jorals)--z:ooplanl:ton 
Madreporaria(Stony Corals) — 2;ooplanlcton 
Porlf era ( Sponges ) 
Pteropoda(Sca Butterflies) 
Cirripedia (Barnacles) 



A partial Sxr.i:nary of: 

Stephenson, T«A# and t^mio Stcphonrjon. 

1950 • Life ToetAvocn ticTc-raarks in llorth America • 
!♦ Florida Keys 
Journal of Ecology Vol* 28 • 

Upper Platform A lov/ but v;ell«narked platfortn of rock extending 

from the edge of tho land vegetation tov.'ards the 
sea* 

Lo^Tcr Platform- — A riuch lower, sea \/ard platform of rock, sonottnies 

absent • 

Reef Plat — "A lovr-lyinij area \7hich rocky patches alternate r/ith sand 
mud and gravel; this is comnonly covered by shallov/ sea 
at lov; Y/ater^ ond its higher parts emerge as banlcs at 
the lo\7e3t tides • 

D is tribution of Orig an isms 

UPPER PLATFORM 

la Dry-land Vegetation 

Ao l!angrove .Comiir.;-:iities 

B» Maritime Cojmriuni(:ics(/Jidros Islo.nd vegetation zone) 
II.. The Supralittoral Fringe and its Siibsonea 
Ao V/hite Zone 

!• More nearly dry land than '.n intertidal zono« 
2o Rarely and irregularly v/etted by v;aves« 
3# Width varies considerably* 
4* Most animals are under rocks • 
6o Vegetation 
a# Trees 

White Llangrovo 
Black Llangrovo 
Buttonv.'ood 
b* Shrubs 

Surlffm maritij^na — yellovr f lov;ering 
Co Vines 

Inom oeg pes^aprae (Railroad Vine) 
do Fleshy Composites 

Bprriohia frij^tescens 

Borrichia arboreocons, 
00 Flelihy Herbs 

Scs uvium portu lacastrum ( Spa-purslano ) 

Batis maritima 

Philoxer'as yermicu la ris 

Salicornia peronn'i s (alassvrort ) 
fo Grasses 
6o Characteristic Animals 
Purplc-cla.v:ed Hermit Crab 
Isopod(Lif^a baudiniana) 
Rapid QrabsrG-3:*ai:)sidao7~ 

Sosarmg cjjiorcuri( Square^backed Crab or T/harf Crab) 

CyclO;^rapsus integer 
Ants 



Earwigs 



Scorpions 
Spiders 

Beaded Periv/inkles 
Corionidac (Terrestrial gastJ^opods) 
O Truncatella b il ab i ata ( Torre s t r ia 1 Gastropod) 

Dotraoia bulla idc s ( Molgjiipus Salt-marsh Snail) 



St ophcn s on — con t inu c d 

UPPER PLATFORM 

!!• The Suprallttoral Fringe and its Siib^ioncs 
B# Grey Zone 

!♦ V/etted by occasional high spring tides 
2o V/idth varies considerably 
So Vegetation 

This zone is not vcsetated by flov;erins plants in some 
areas and extensively vegetated by flowering plants in 
other areas • 
a« Trees 

Rod Mangrove 

Black Mangrove 

Y/hite Mangrove 
b« Fleshy Co^npo sites 

Borrichla fruteseens 
c» Fleshy Herbs 

Philoxerus yor?n5.oularis 

SesixvTlurg. EsH^Jii?!^ ( 2 ^ a-pur s Ian e ) 
do Gi^asses 

e» Macroscopic Marino Algae 

Eostrychia moss I'Uzo gro^vth on roots of trees and 

hollov/s of rooko 
4o Characteristic Aniraals 
Eigsag Perivrinlcle 
Beaded Periv/inkle (Lov;er linit) 
Common Prickly-winQcle 
False Prickly-winlcle 
Bleeding Tooth Kerite 
5o Ani^ials of comon oecu.rrence 
Four- toothed Kerite (Upper limit) 
Angnlate Pcriwinlrlo (Usually on mangrove) 
Isopoda(Lis;la b^».udi^l/am 
Rapid Crabsr(>2?apsidae) 

Sesarria cincreiyi( Squares-backed Crab or Y/harf Crab) 

Cyclpi^rapsus^ intscg^or 
UcatFicidler Crab') 

f lj;ivu£(Salt-:narsh Snail) 
MelDjnpus cc>fTeus Bean Snail) 

Dctracia bulloides 

Trunoatella bl-lS DjLab - 1 e rr o s trial snail 
Trmicatella ff ulchcila- - 1 orre sfer ial snail 

Co Black Zone 

lo V/etted coriplctoly by the sea at high water during spring 

tides^ partially during lesser neap tideso 
2o Very dissctcd 

So Rocks are discolored by lichens end marine algae o 
4o Y/idth is dependent upon the shape (slope) of the platform 
^ and the average level of high Y/ater« Vertical distance 

is usually 2-^; feet and the horizontal distance varies 
frori 6 in* to 17 ?r feet© 
, ' 5o Vegetatio 1 

Usually little to no flov/ering plants© 

ac Microscopic Algae ' / 



ERIC 





S t cphcn s on— • c ont inuc d 

b# Macroscopic Alsac 
B ostryc hia Mnclcri 
Eost ryc Hx a tcnolir 
6e Chnractcrrstlc /uiiniaXs 
Ziczag Peri\7in]clc 
Co:>iinon Prickly-v;inklo 
Pour-toothed Kerlte 

Pachy fs^^ps^g t r n n r; v o ra s ( I.Io 1 1 1 e d Shore Crab) 
Aniinals of Cortzdon Occurrence 
Bleeding Tooth Nerito^ 
False Prickly-winkle 
I>;/arf Atlantic Plana:>:i3 
T^ssellate Nerlto 
False Ccrlth(In depressions) 
Isopoda( Llgia baudiniana ) 

IIIo The Midlittoral Zone 
A» yellow Zone 

!• Truly an intertidal region 

2» Regularly submerged or at least wetted to the top. 
5» Upper Yellow Zone 

a» Characteristic Organisms 
Barnacle s ( C ht h cjriia lu s ) 
Algae (Bo^ti^chia- tv/o species) 
4* Lower Yellow Zone 

a» Characteristic Organisms 

Valonia o c e 1 1 at a ( Gr e en a^^ae) --nodulated sheets or riasso? 

of small bubbles, like 
vesicles. 

Sjpirog3.y phus ir r er^p iilarjl s ( Verrae t idae — \!oi^m Snail) 
5» Charge teristio AJi'haals'^o^f the Yellow Zone in General 
Tcssellate Kerite 
Four-toothed llerite 
False Cerith 
Si phonaiyi a pectijiata^ 

SijphQ3\aria ^l^^'l\?lt 3 either one or none present 
Lister* s Keyhole Liinpot 
Spotted Liinnet 
Florida Roc]: Shell 
^Tinted Cantharus 

tochidiuTA f 3.oi^.idai')u:n- - small black sea slug 
Scorched l:usGoi--e>:trerjiely variable in occurrence 
Flat Tree Oyster 
Fuzsy Chiton 

F a^hy rsr apr; u s transverf?us (Mottled Shore Crab) 
6© Characteristic Plants of the Yellow Zone in General' 

All algae which u.sually occxirs in the form of uhort, mossy^ 
turf-like or enciaisting growths* 

LO;VER PLATFORM 

Only exposed durSiig the lows of the major spring tides • 
1# Charactoris};ic Animals 

Sp ir og lyohys, ir r cgular is ( Ver:nit idao— worm snail) 
llydroildr^a^ soci atus) 

Ech3.norfietrji iucunter^-s2iort«'Sp5jied sea urchin 
AvcpT i ?nbr ic at a Qvlo s sy Ark) 

c^^J^dida (Vailte-beardod Ark) 

Q Sea Anemones 

ERXC Phynonthus cm cifer 



Stephenson— coil tinued 



uy:m platport.! 

!• Characteristic TLnirnals 
Sea Anemones 

Bart holor.,eg. Gnriiilata 

Condylacti g Glr cgntea — -violet tipped tentacles 
. 2» Characteristic Algae 

Laurencia po pilloGa --lo\7 yellowish-green carpet 
Valonia ocellata 

Halimcda opuht la - -calcareous green algae 



KARIIJE OIJC^A^'IS:.: ASSOCIATIONS 



In general, observ^'.t 3 one s.ve Made keener and. more 
enjoyable by knowing r/hrit to look for in a given en- 
vironnent* The follov/in^ is a listing of various 
marine orr;rini.S2'i F.s5]ociations v/iiich nir;ht be found in 
the waters around Andres Islar.d* Sone of these or>3an-. 
isris ere highly specific ao to there associr. tion, 
others are quite general, both types are soneralized 
here • 

Some definitions: 

Endoecis!U — Describes a partnership in which one animal 
habitually lives v/lthin the tube or buri*ov; of 
onotiier • 

Inquilinisr!i--Doriotes orrranisns which live together, 
one v/ithin the other, the foriiier utilizing the 
host anajaal mainly as a refuge • 

Phoresis — Indicates organiciiis which live together in 
such a way that the transport provided by one 
prorriotes the v/ell-boing of the cJ^her . 

Kutualism--Denotes an association involving rociprocol 
benefit • A facultative or obligative rolntionahip 
in which both organisms benefit • 

Cojmncnsalism- -Denotes or-ganisms which live together, 

v/ith no harn to either, and which generoLly share 
e source of food. Pood is obtained by one partner, 
the other is really a non-paying guest. 

Paras it ism- "Denotes a relation^^hip in which one partner 
lives in or on the other partner and elso derives 
]^ nutriJ^^ent from its host. Thus one partner benefits 

and the other is harniod* 

May be found around Andros Isl?-nd: 

Inquilinism — Jellyfish and many species of young 
i-iSiii. oceanic fish (live around the tentacles) # 

P hysalia and iror;ieu5| gronorii ( Man- 0-V/ar 
* f ish) . ^This is also cbrp2nonsalis*n. 



^^''^ Lo^^^5 r>lack Sea Urchin ( Dn.axlcnin^) and 

V - ' fish ( Aoolispus sja-^iga^tus ^ 

Cling fish { 131^? aerg l<:^ht hy s clevors'^r ) arc 
shclterod by the lon-^; soincs. 
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Sea Cuc\a*dbcr and C^^r.ripus (Pearl Fish) 

The f i5i)a ha5> no scales, no pelvic fins, 

aiid IXvdh wJthln the cucuribei's cloaca. 
••,.6 • 



Qdoon Conch ( Sbro::ibus £;lj;;;as_) and Cardinal 
Fish ( Apo::;pnic[il;hys ) • 

T:ar5^c Sea Anoriioncs and Dro'isclfish ( Aurphln rlo n 
pro rinas ) . 

Arrow gody i Olxivelrnc^^^ ) finds rcfvirj;e 

in the burrov/ o"r the i3urrov;in^ shrjjup 
( Cal lianasga and Up ogebia) • 

Coral Gall Crab (iTapalocr.rcin idae ) lives 
in coral. 

Pistol Shrinp ( S2.malphcus ) lives inside the 
Lo32^i*h^-d- Sponge. 

Phoresis — ---Barnacles of many kinds attach to whales, 
fish, sea snakes, and turtles • 

Rernora fish attach to sharlrs and lar^^e 
fish. 

Cleaning Syinbiosis (A very specialized form of mutual i ^i.-:! )- 
Forty species of fish, six species of sbrinp, 
and one species of crab are recognized as 
cleaners. 

Look for snail species of brightly colored 
fish found around rock outcrops and cor^il 
heads. These fish have definite stations 
and fish v/hich "come to be cleaned" con^;ro-- 
(^ate nearby. It has been proven that if 
all of the cleaner fish are reraovod fror:i ' 
a given area, the other fish will eventuaHy 
leave • 

Comensalisni-Crabs and Sea Anemones. 

Pea Crabs (Pinnit^) and Porcelain Crabs 
^^^JJCPIr^lZi"^ live in the tube of the Parch- 
raent Tube V/oi-rd ( Chaetopt erus ) . 

Shriinp in Amber pen shells. 

Stenonid Shrimp ( Snonf^icola) in Venus 

Flov/cr Basket (l^\iplecteira )". i^^ Ja^*no^ wa-ic.*eJ 

Pilot Pish ( lif!2lo;rO;1^£ due tor ) sv/im with 
large sharks and rianta rays. 



Inquilinisia — 
Mutualism---- 
Endoecism 



Source; Grotto, R. V., 1969. "Marine Aninols: Partner- 
ships and Ckher Associations". Amorioan 
Elsevier Publishing Company, Inc« 



Sone E color:ical Quest jons To Ask Yourself Concernlnfy EroH Dive 

T?hat v;ere the dominant kinds of plants? 
T/hat Y/ere the dominant types of animals? 
Which corals v;ere dominant? 

Did you see any zonation? Vertical or horizontal? 
V/hat v/erc the nost common species of fish? 
Did you see any symbiotic relationships? 
Hov/ high did the coral heads got? 

Y/ere there any trenches, caves and where v;ere they in relation 

to the prevailin^^ vrater and air currents, shoreline, reef? 

Did you see any differences in the types of corals o^d fishes 

that v/ere present on the outer fringe of the cor al^ and the 

inner fringe of th3 coral reef? 

Did you see any evidence of trauma in the reef? 

Did you see any evidence of measurable coral gro^vth? 

Did you see any schooling fish? Any solitary fish? 

Did you see any fish exhibiting territoriallsm? 

How much evidence did you find concerning the food ^veb of 

the coral reef? • • 

Did you see any green corals? 

V»hat lives under the loose coral and rock on the bottom? 
Was the bottom uniform? 

V-hat lives in the sandy areas? grassy areas? rocky areas? 
y,hat is the "sand" made up of? 

Did you experience any thermoc lines? Hov; deep? 
Did you experience any currents? In what direction? 
Can you distinguish betv;een soft, horny and hard corals? 
Did you see any floating plants or animals? 



Some Qu estions Concerning Observations on an Individu al Orp:anlsm 
or Specie s 

What does it eat? 

\ihat feeds upon it? 

V/here exactly does it eat? 

V/here does it stay during the day? During the night? 

Is it territorial? 

Is it :;olitary or colonial? 

Does it occur in clumbs or groups? 

How often did you see it? 

Has the anLmal aggresvsive, passive, bold, shy, inactive, or secretive 
at any time? V.Tiy? 

What kind of special adaptations does it possess? 
Yihen does it reproduce? 
How does it reproduce? 
Y)/here does it reproduce? 
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BIOLOGICAL DATA RSGORD FOR DIVITIS. 

Nam e ^ pa t e 

DlvixiS Partner (s) ^Time 

Lo c ali t y; 

Depth y/ater Clarity{Visibilty) 

Thorinacline(s) 

Type of Bottom - 

Ciirrent Mater Temperature 

General Description of the Area 



Predominant Organisms Present 
Organisms Colleoted^ 



Uni:isual or Interesting Observations, 



Appe ndix K 
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1951 • The Invertebrates o Vol» 5 Acaiithocephala, Aschelminthes, 
and EntoTDrootao The Psc^adocoelotiiate Bilatcria© 

McGrav:-IIill, Nov; York» 
1955 • The Invertebrates* Vol* 4 IZchinoder^nata* 

McGrav:-iIill, Kevr Yorlco 
1959© The- Inveruebrateso Vol* 5 Smaller Goeloraate Groupso 

MoGra\--lIill, Kevr York* 
1967* The Invertebrates* Vole 6 L!olliisca I* 
McGrar-xIill, Nev; Yor)c. 
Jordan, D*S» and B#r. Evermann 

1900* The Fishes of Ndrth amd Middle teerica* 
. Bull» U.S# Kat* Kus* No* 47, Washington B.C. 
Kendeigh, S* Charles 
1951 o Animal Ecology. 

Prentice-Mali, Inc*, Nev; Jersey Chapter 28. 
Lev/is, J»R^ 

1954* Tho Ecology of Rocky Shores* 
English Universities Press* 
Mayor, A.G. 

. 1910* Medusae of tho ITorld* 

Carnegie Institute of \Vashinston, 'Vashington, D-C# 
Mayer, A.G. 

.1912© Ctenophores of tho Atlantic Coast of North Aanerica. 
Carnegie Institute of T^ashlngton, VJashlrgton, D.C# 
Miner, n.YU 

1950* Field Book of Shore Life* 
Putnam's Sons, Nevr York, 
lioore, H#F» 

1910* The connnerical sponges and the sponge fisheries* 

Bulletin of the U. S* Bureau of Fisheries, Vol 88, Part I, 
p* 599-511* 
Moord, Hilary B* 

1958* Marine Ecology. 

John Wiley and Sons, Inc*, Nev/ York* 
Morris, Percy A* 

1951* A field guide to tho shells of our Atlantic and Gulf coasts. 
Revised and enlarged edition. 
Eoughton Mifflin Co., Boston* 
Mooney, Charles N* 

1905* Soils of the Bahaina Islands. 

The Geographical Society of Baltimore. 
3f3t Newell, N*, J. K. Rigby, A#S* vrniteman and J.S. Bradley 

1951* Shoal- Y;ater Geology and Environments, Eastern Andros 
Island, Bahamas* 

Bull* Aia. Mus^ Nat* Kist*, Vol. 97* 
Nicol, J*A. Colin. 

I960* The Biology of Marine Animals* 

Intorscience Publishes, Inc*, New York# 
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Korthrop, A*R# 

1902o Flora of Hew Providence and /mdros{Bshaxia Island). 
Keiiioirs Torrcy Botanical Club Vol* 12; p. l-98# 
Odiin> I?u{5enc P» and llov/ard Tq Odurn 
1959 o Pundancntals of Ecology* 

Saunders Go.Tipany, Philadelphia. Chapter 10 • 

Old, i:.c. 

1941 e The taxonomy and distribution of the boring sponges 
(Clionidae) alons the Atlantic- Coast of North /jiierica. 
ir.Ches ape alee Biol© Lab. Piiblo 44. 
Omman^iey, F#D. and The Editors of Life 
1964 o The Fishes o 

Time, Inco, New Yorlco 
>f Osborn^ Henry Fairfield, ed. 

1910o A Naturalist in the Bahamas, John lo Northrop. 
The Colixmbia University Press* 
* * Otterbein, Keith Fo 

1966e The Andros Islanders. .A Study of Fatally Organisation 
in the Bahamas. 

University of Kansas Press, La'vTrenco, Kansas. 
Pearse, A.S., E.J. Eunm, and G»V/o Wharton. 

1942 o Ecology of sand bcachos at Beaufort, N.C. 
Ecological Monographs 12: .155-190. 
Pearse, A.S. and L*G. WilliaTiis 

1951o The biota of the reefs off the Carolinas. 
Jo Elisha Mitchell Sol. Soc. 67(1): ISo^-lGl^ 
Porlimtter, Alfred* 

1961o Guide to Marine Fishes. 

Nc\7 York University Press, Nov; York. 
Pimentel, Richard A. 

1967 o Invertebrate Identification Manual. 
Reinhold Publishing Corporation, New York. 
^ Ray^ Carleton, and Elgin Ciainpi 

1956 > The Undervrater Guide to Marine Life. 
A.S. Barnes and Coo^ Nev: York. 
Rathbun, Mary J • 

1918. The grapsoid crabs of Americaa 

U.S. Nat. Mus. Bull. 97: 1-461^ 
1925 The spider crabs of America© 

U.S. Hat. I,!us# Bulle 129? 1-615* 
1930. The cajicroid crabs of America of the families Eryalidae, 
Portiuiidae, Atelecyclidae, Cancridae and Xanthldae* 
U.S. Nat. Kus. Bull. 152: 
' 1937. The OTystomatous and allied crabs of America. 
U.S. Nat* Mas. Bull* 166: 1-278. 
Reid, George K. 

1961. Ecology of Inland Waters and Estuaries. 
Reinhold, Nev; Y^ork. 
Richardson, Harriet 

1905o Ponograph on the isopods of North America. 
U.S. Nat. llus. Bull. 54: 1-727. 
Schultz, George A* 

1969. Eovr to Knov; The Ilarine Isopod Crustaceans. 
Vim. C. Brovm Company Publishers, I?ubuque, lovm* 
Smith, B* V/ebster 

1940* The World Under the Sea 

D* Apple ton-Century Co#, New York. 



Smith, P»Go Y/alton 

1948* Atlantic Reef Cor also 

University of Iliaini Press, Miami, Florida* 
Stephensonj^ TcAo and Anne Stephenson 

1950© Life betvreen tide-narlcs in North America I# Florida Keys 
Joxirnal of Ecology Vol* 58» 
Storcr, Tracy lo and Robert Lo Usinger 
1965 o General Zoology o 

KcGra\^-Hill Bool: Company, JJev; York* 
^ Straughan, Robert P»L» 

1968 Q Exploring tho Reef* 

AoS* Barnes and Company, New Yorlco 
Van Name, \Ua. 

1945 o The North and South American Ascidianso 
Bl^ll* Anier* Kuso Nato Hist* 84: 1-476 o 
Vorrill, AoEc. 

1901o Variations and nomenclatixre of Bermidian, Vrgst Indian, 
and Brasilian reef corals, with notes on various Indo-Pacific 
corals o 

Transo Connj^ Acad© Arts and Soi. Vol* XI* 
Y/arrnke, G»L. and R*T» Ahbotto 
l961o Caribbean Seashells* 
Livingston, Narberth, Pao 
V/ilson, Poiiglas P» 

l951o Life of the Shore and Shallovr Sea* 2d revised edition 
Nicholson and Y/atson, London* 
Yonge, Charles II • ' • 

I949e The Sea Shore* 
Collins, London© 
^ Zim, Herbert So and LesJ^er Ingle* 
l955o Seashores* 

Simon and Schuster, Nev/ York* 



Suggested Reading List for 
Bahamas Trip, January 29 to February 8, 1971 
ABS0LUT3LY OPTIONAL 



Carson, Rachel, 1953. "The Edge of the Sea", pages 167-216 • 
Signet Science Library (P2560). Covers none 
ecology of the Florida Keys and reviev;s some of 
the snme ecological habitats found in the Bahamas 

Ray, Carleton, and Elgin Ciajnpi, 1956. "The Underv/ater Guide 
to jV.arlne- Lif e" • A.S. Barnes and Co., Vex: York. 

Od-om,- E\i3ene P., 1961. "Fund^ient als of Ecology*'. B. 

Saunders Company, Phlladolpjiia . Chapter 10, 
Particularly ^^^^^es 556-558 on coral reefs. 

Kendeifxh, S. Charles, 1961. "Aninal Ecology^! Prentice-PIall, 
Inc., Kev/ Jersey. Chapter 28, particularly 
pages 566-567 on coral reefs. 

Benjmin, George J., 1970. Diving into the Blue Holes of 

the Baliaraas, in "National Geographic Mas^^zi^-e" , 
September ; 1970, pages 547 --065. 

Benton, Allen H., and V.'illlarn 3. '"'erner Jr., 1966. "Field 
Biology and Ecology", IJcGrav;-Kill Book Co., 
New York. Pages 2Ei7-290 on coral reef comriunitle 

Straughan, Robert P. L., 1968. "Exploring the Reef", A* S. 
Barnes and Goriipany, Ke^v York. 

Otterbeln, Keith F., 1968. "The Andres Islanders: A Study, 
of Family Organization in the Bahamas", Univ. of 
Fans as Pr e s s , Lawr en c e , Kans as . 

Bond, James, 1961. "Birds of the V;est Indies", Houghton 
Mifflin Company, Boston. 

Kev/ell, I^., J- K. Rlgby, A. S. ■Ahiteman, and J. S. Bradley, 
1951» "Shoal-v/ater Geology and Environments, 
Eastern Andres Is Innd , Bahajnas" . Bull . Ain • 
Museum Mat. Hist., Vol, 97. 

Smith, F. &• Valton, 1948. Atlantic Reef Corals", Univ. or 
.Miami Press, Miami, Florida. 



An.y good general zoology text o>^ invertebrate zoology 
text Y/lll help the biologically oriented student review the 
characteristics of the major phyla v/hich will be observed. 
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International Field Studies 
Non-profit Status in the U. S. 



RECEIPT AND CERTIFICATE ^9 15896 

INTERNATIONAL FIELD STUDIES INC. 
NAME 



/ 



DOMESTIC CORPORATIONS 



4 



«7^o ^ /73 



NiraiBER 



RTICLES OF INCORPORATION 
AMENDMENT 
MERGER/CONSOLIDATION 
DISSOLUTION 
AGENT 

RE-INSTATEMENT 
CERTIFICATES OF CONTINUED 

EXISTENCE 
MISCELLANEOUS 

FOREIGN CORPORATIONS 

LICENSE 

AMENDMENT 

SURRENDER OF LICENSE 

APPOINTMENT OF AGENT 

CHANGE OF ADDRESS OF AGENT 

CHANGE OF PRINCIPAL OFFICE 

RE-INSTATEMENT 

FORM 7 

PENALTY 



MISCELLANEOUS FILINGS 

ANNEXATION/INCORPORATION— CITY ' 
OR VILLAGE 

RESERVATION OF CORPORATE NAMES 

REGISTRATION OF NAME 

REGISTRATION OF NAME RENEWALS ' 

REGISTRATION OF NAME— CHANGE / | 
OF REGISTRANTS ADDRESS [ \ 

TRADE MARK V \ 

TRADE MARK RENEWAL 

SERVICE MARK 

SERVICE MARK RENEWAL 

MARK OF OWNERSHIP 

MARK OF OWNERSHIP RENEWAL 

EQUIPMENT CONTRACT/CHATTEL 
MORTGAGi: 

POWER OF ATTORNEY 

SERVICE OF PROCESS 

MISCELLANEOUS 

ASSIGNMENT— TRADE MARK, MARK 
OF OWNERSHIP, SERVICE MARK, 
REGISTRATION OF NAME 



I certify that the attached document was received and filed in the office of TED W. BROWN, Secre- 
tary of StatCi at Columbus, Ohio, on the ?l£.^„_day of—.-Z^lZ A. D. 19 I?, and 

recorded on Roll Fra:ne- e RECORDS OF INCORPORATION and MIS- 

CELLANEOUS FILINGS. 

TED W. BROWN, 
Secretary of State 

Filed by and Returned To:A^^ter _Benson Bohl 

,34 Sheffield Rd. 

. Columbus y Ohio 43215 

25.00 

FEE RECEIVED: $ 

xTA^t:. INTERNATIONAL FIELD STUDIES INQ.' 
y NAME: 



Tom C-102 Corporation Not ITor Profit Aponnvpn 
Pr««:rib€d by Secretary of Sute-Ted W. Brown . rOB mna 

Articles of Incorporation oa.....;^^^' 

—OF — AxnowU 

X FOR OFFICIAL 

-Iiitej:rjiiiipji3:L-rafLld^JSii]lifi^_Jj2^ '__ 

(Kazae of Corpor&ticu) 

The undersigned, a majority of whom are citizens of the United States, desiring to form a cor- 
poration, not for profit, under Sections 1702.01 et seq., Revised Code of Ohio, do hereby certify: 

FIRST. The name of said corporation shall be 

International Plela Studies Inc. 



SECOND. The place in Ohio where the principal office of the corporation is to be located is 
GojA^^e • ^T»artri^li-B County. 

iCiij, VlUage or Towuhip) 

THUID. The purpose or purposes for which said corporation is formed are; 

(a) - Exclusively for scientific and educational purposes* 

(b) - To provide opportunities for students to learn about 
their environment, in all disciplines, through direct field 
experiences; to provide the structure for develor^inj^ an 
intensive field study prop-rara with competent leadership; to 
pro?7iote educaticml and scientific activities through 
direct field experiences? to cooperate with school systems 

so that students may receive academic credit for field studies* 

(c) - To solicit, collect, and otherwise raise money for 
said purposes. 

FOURTH. No part of the net earnings of the corporation shall inure 
to the benefit of or be distributed to its members, trustees, officers, or 
other private persons, except that the corporation shall be authorized and 
empowered to pay reasonable compensation for services rendered and to make 
payments and distributions in furtherance of the putposes-^set forth in 
Article Third hereo"^. No substantial part of the activities of the 
corporation shall be the carryinfr on of propaganda , or othervilse attemptinsr, 
to influence le;yislation , and the corporation shall not participate in, or 
intervene in (including the publishing or distribution of statements) any 
political campaig^n on behalf of any candidate for public office. LiOtwith- 
standinp any other provision of these articles, the corporation shall not 
carry on any other activities not permitted to be carried on (a) by a 
corporation exempt from Federal income tax under section 5^1 (3) 
of the Internal Revenue Code of 195^+ (or the corresponding provision of 
any futiJire United States Internal Revenue Law) or (b) by a corporation, 
contributions to vjhich are deductible under Section i70(c)(3) of the 
Internal Revenue Code of 195^^ (or the corresponding; provision of any 
future United States Internal Revenue Law). 
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Pape tv,o}>(;;j. ; 

FIFTH, upon the djssoliition of the corporation, the ^^oarr! of Triistees 
Shall, after payrnent or maVlnp proviF^ion for the payment of all the liabilities 
of the corporation, dlspo5^e of all of the asret.q of the corporation excluF^ively 
for the purposes of the corporation in such a manner, or to snch orranlzatlon 
or organizations orpanized and operated exclusively for charitable, educational^ 
religious, or sclentlTic piJirposes as shall at the time qualify as an exennt 
orpanizatlon of or^^anlzations under section 5f51(c)(3) of the Internal Revenue 
Code of 195^ (or the correspond Inp^ provision of anv future United States 
Internal Pevenu'3 LavOf as the ?oard of Trustees shall determine. Any of such 
assets not so disposed of shall be disposed of by the Court of CoTrmon Fleas 
of the county in v^hich the principal office of the corporation is then located, 
exclusively for such purposes or to such organization or orpanizations , as 
said Court shall determine, v;hich are organized and operated exclusively 
for such purposes. 



fMlR^K The following persons, not less than three, shall serve said corporation as trustees 
until the first annual meeting or other meeting called to elect trustees. 



GIVE STREET AND POST OFFICE ADDRESS 



Wait^p— B^-SckkL 

3^1- Sheffield Rd., Columbus, Ohio 
Herbert V.. Linr'.ell 

1 f^-fi-r-H5olrl-eg'e-'»^e-o--W-es-*«^w4^^ , ^ r- 



Robert McBurney 

66T^^-~17urtlTlTrpi707r-=t?ai"enH--Sti-", 

Worthinf^ton, Ohio 
David Holl 

2 UO''ire¥Z^lJfahVirie''T{^ 



m WITNESS WHEREOF, We have hereunto subscribed our names, this l?-J!.-.day 

of ilylv , 19J70. 




Robert H. r*'cBurneys.\ 

(XHCOHPORATORS' NAMES SHOULD B£ TTPED OR P^HJED BENEATH SXGHATURE8I 

N, Bb Articles will be returned unless accompanied by Form C-103 d^ignating statutoiy agent 
See Section 1702.06, Revised Code. 



FonnC-103 Prescribed by Sccreury of Stite Ted W. Brown Ul'jJ J Ct^'^\ 

1)0 Jo J'Jt) 

Original Appointment of Agent 

The undersigned, being at least a majority of the incorporators o£ 

(Name of Corporation) 

Tnternatlon^l Field Stud les Inc^ 

hereby appoint ^J^112L^I1^5!I1,22}}1 , 

(Name of Agent) 

a natural person resident in the county in which the corporation has its principal office^ «orporaTTOh 

ll l ^ ll jl 1 1 M M ' llli" ■ lllllli III I I I ' I' llllllljl III hI i m Iii ' 

(Name of Corporation) 



— f 



)jir \\f\ I'lviuupul alTitP (strike out phrase not applicable), upon whom (v*eftR) any process, notice or 
demand required or permitted by statute to be served upon the corporation may be served His (Be^ 



3'^ Sheffield Road ColuTtibus 
complete address is , — 



(Street or Avenue) (City or Village) 



Xranklin County, Ohio, .^l^lit... 

(Zip Code) 



International Field Sttidies Inc. 




(Name of Corporation) 




Walter B^enson boTTi 

rt^Xa^SgSg^^rin'zeril "y 

IXMA,-^ 

TTo^rt Mcbwney 

jMJi 

(Slfi^ORjS^RS^AMES SHOULD BE TYPED OR PRINTED BENEATH SIGNATURES) 

3^ Sheffield Road j^olumbus ^ Ohio 

Jul y 1^ ^ iQ 70 

InlLernaJbi£naJ.__F3^^ 

(Name of Corporation) 

Gentlemen: I, Itfstrike out word not applicable) hereby acceptor) appointment as agent of your 
corporation upon whom process, tax notices or demands may be served 

(Signature of Acsnt or Name of Corporation) 



By 

O (Signature of Omcer Sifftilng and Title) 

ERJC Remarks: All articles of incorporation must be accompanied by an original appointment of agent There is no 
h n i miBTfrf i 'Tii i in i^j^ lUlng fec for tlus appointment 
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International Field Studies 
Tax Exempt Status in the U.S. 
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Address any rrply to: 



P. 0. Box 476, Cihcirmaii , Ohio 45201 



Internr.? Rove^-^r^e '^'crvJce 



[j.it. 



M/iy 2 8 I97I 



UU2:22:JXR 
CIi:;EO:71:U09 



International Field Studies, Inc. 
280 E. Broad Street 
Columbus, OH U321i? 



Purpooe(s): Educational 2c Scientific 
Accounting Period t^nain^: June 30 



Gentlernon: ' 

Based on information supplied, we have deterr.iined that you are exempt 
from Federal income tax under section 501(c) (3) of the Internal Revenue 
Code as it is shovm that you are organized and v;ill be operfited exclu- 
sively for the purpose(s) listed above. 

This deter.Tiination assumes your operations idll be as stated in your 
exemption application. Any changes in operations from these described, 
or in your character or purposes, rrust be reported immediately to our 
office for consideration of their effect upon your exempt status. You 
must also report ar^y change in your name "or address. 

In this letter wo are not determining v/hether you ai'e a private founda- 
tion as defined in new section 509(a) of the Code. Vyhen regulatioiis 
are developed to inroloment the provisions of section 509 of the Code, 
we vrlll let you knov/ hovr to establish youi* foundation strtus if you 
believe you are not a private foundation* 

If upon issuance of the regulations \:e deterrrdne that you are a private 
foundation, you ;d.ll be required to comiDly vjith the provisions of section 
506(e), which specifies that a private foundation is not exempt unless its 
governing instrument includes certain provisions set forth in that section 
and the regulations thereunder. Failure to cor»Tply with the requirements 
of section 508(e) will result in retroactive revocation of this deterr.d- 
nation. 
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For years beginning on and after January 1, 1970 i you may be required to 
file an information return, Form 990. Please refer to the instructions 
accompanying the Form 990 for that particular year to determine v;hether 
you are required to file. If filing is required, you must file the 
Form 990 by the 15th day of the fj.fth month after the close of your 
annual accounting period as shov/n above. Failure to file the Form 
990 by this date may subject you to a penalty of $10.00 for each day 
during v;hich such failure continues, up to a maximum of $5,000.00. 

You are not required to file Federal income tax returns unless you are 
subject to the tax on unrelated business income under section 511 of the 
Code. If you are subject to this tax, ycu must file an inccr.c tax return 
on Form 990-T. In this letter we are not determining whether ai^ of your 
present or proposed activities is unrelated trade or business as defined 
in section 513 of the Code. 

You are not liable for Federal unemployment taxes. You are liable for 
social security taxes only if you have filed waiver of exemption certi- 
ficates as provided in the Federal Insurance Contributions Act. 

Contributions made to you are deductible by donors as provided in section 
170 of the Code. Bequests, legacies, devises, transfers or gifts to or 
for your use are deductible for Federal estate and gift tax purposes as 
provided under sections 2055 i 2106, and 2522 of the Code. 

This is a determination letter. 



Very truly yours 
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Appendix N 



International Field Studies 
Public Status in the U.S. 



A:';;,. P. Q. BoxA76, Cincinnati, Ohio 45201 

Tel. (513) 6Q4-2826 

^"^v ;:l.:!::>' t International Field Studies, Inc, 

280 E. Broad Street 
Colunibus, OH 14321^ 



\Ie have reevaluated your foundation status notice 
and have determined you are not a private founda- 
tion within the meaning of section 509(a) of the 
Code because you are an organization described in 
section $09(a)(2) 

Very truly yours, 

Paul A. Schuster 
District Director 
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